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The foundation of stability... 








West's Shell Pile consists of a precast 
reinforced concrete sectional outer shell 
which is driven to a calculated ‘‘ set” 
in the load-bearing stratum, and a 
reinforced concrete core, cast in-situ after driving 
is complete. The firmness and consolidating 
effect of the positively driven pile are therefore 
The sectional nature of the pile is illus. retained, the final ‘‘ set '’ is undisturbed—but there 
trated in the photograph, which shows pile is no fatigue in the pile core. These are the main 
sections being assembled prior to driving factors which ensure stable foundations for many 
different structures, particularly those imposing 
great weight per unit of area occupied. 
Other advantages of this modern, mobile system of 
piling are given in our publication ‘‘ Foundation 
Engineering.’’ Please write for a copy. 


WEST’S °/£// PILING 


$s : $ + E M 
WEST'S PILING & CONSTRUCTION CO. LTD 


Foundation Specialists * Design & Construction in Reinforced Concrete 
BATH RD, HARMONDSWORTH, MIDDX. TEL.: SKYPORT 5222 
BRANCHES IN LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, GLASGOW 



























Australasia: West's Sheil Piling (A/sia) Pty Ltd, Melbourne and Sydney 
France: Compagnie Generale de Construction de Fours, Paris 
Southern Africa The Roberts Construction Co. Ltd, Johannesburg 
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lreland Farrans Limited, Dunmurry, Belfast 
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The new JONES KL 10-6 lifts 10 tons; manceuvres comfortably 
in confined spaces ; has the mobility of a crawler machine on 
soft ground; and, with a sectional lattice construction jib, 
gives impressive lifts up to 70ft (and beyond, with jury 
mast fitted). Power steering, 4-wheel differential drive 
and ample all-round outreach are standard features 
together with the proved Jones direct mechanical 
transmission, giving precision load control, full 
engine power to all motions and remarkable 
cconomy in operating and maintenance 


costs. Our Technical Representative will 
give you full details of standard mobile, 
truck and rail mounted versions 


: THREE YEARS’ 
GUARANTEE ON 
ALL JONES 
CRANES 








Capacities from 
15 cwts - 20 tons 





Distributed in the United Kingdom by : a 
600 GEORGE COHEN SONS & COMPANY LIMITED, Wood a 
GROUP 


| gessaessy Designed, Manufactured and Exported by their Associates K. & i STEELFOUNDERS & ENGINEERS LIMITED. Letchwor 
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Our fabricating shops at Hartlepool are equipped to build the largest power station condensers, and in the same works we build 


feed heaters, air ejectors, de-aerators and rotary cooling water strainers. 
Also at Hartlepool we are equipped to build steam turbines and alternators up to 275 MW output, gas turbines, centrifugal and 


axial flow blowers, all of Brown Boveri design : and also water-tube boilers of Foster Wheeler design for evaporating up to a 


million pounds of steam per hour. 
In fact we can supply all the main items for a power station; from an industrial unit, designed to run on by-product fuels or 


waste heat, to the largest public supply station. 


Richardsons Westgarth (meson) Ltd. 


R id w) ' A member of the RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


RICHARDSONS WES LEPOO I 


rHE HUMBER GRAVIN‘ IO} t ENGINE! NG CO, LTD, 


( G > : ' e RINE SUN KE \ND I RICHARDSONS WES 
a CONSTRUC rp 


\TED COMPANY 4 MMIC POWEI INS 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, Co. DURHAM 


and at: 58 Victoria Street, London, S.W.1. - 59 Mosley Street, Manchester, 2 - 75 Buchanan Street, Glasgow, C.1. 
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Costly design eliminated 
All parts standardized 
Operate with minimum supervision 


Ideal for bulk handling in Flour Mills, Sugar Refineries, 
Fertilizer Plants, Cement Works, Chemical Plants, ete. 
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Alltypes of Belt Con- 
veyors and General 
Material Handling 








Equipment 





CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent 
| ERITH 4223 & 575! 














THE WHITEGROSS CO.LTD WARRINGTON ENGLAND 
















with the NEW 


TRUMPF universal NIBBLI NG tolking of machinery <> think of Edwards Bs 


Working with el flanging tool “a SHEARING & FORMING machines Se 
circle guiding a saessiewsse Model TAS — . 


to Those who have seen and used these new and highly 
4 
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versatile multi-purpose Models are impressed with 
the fine workmanship, easy operation and remarkable 
labour-saving features which they embody. Ideal for 
prototype work and batch production. The multitude 
of operations covered include circular, straight and 
curve cutting of sheets starting from either the inside 


Cutting inside the sheet without or outer edge; beading, slotting, ioggling, flanging, 


starting hole, freehand or with straight peening or doming, louvre cutting and forming, using 
or circle guiding attachment. the special tools available. Will also handle stainless 


a, " steel, brass, aluminium, copper and hardboard, fibre 
and plastic sheet, etc Of STEEL PLATE CON- 
STRUCTION, tough rigid, virtually unbreakable. 
Made in 10 sizes with maximum cutting capacity in 
mild steel; O°O1lin., 0°16in., O°24in., O-°31in. and 
0°36in. OTHER OPERATIONS IN PROPORTION 
Illustrated leaflet free on request. 





Working with the peening tool, free- 
hand, for dished parts, pans, trays, etc 


4S Edwards L*fd 


Lansdowne House, 41 Water Street, Birmingham 3 


Telephone : CENtral 7606-8 
Telegrams : Bescotools Birmingham 3 


Call at our showrooms, where a demonstration will con- 
vince you of the great value of these machines to you ! 














Edwards House, 359-36! Euston Road, London, N.W.! 


Telephone : EUSton 4681 (7 lines), 377! (4 lines) 
Telegrams : Bescotools Norwest London 
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We specialize in | R U a E E = 


rubber-to-metal bonding, 


cellular rubber strips TO SPECIFICATION 


and cord for drum, When you have rubber components in design 
coor and dust seals stage and have determined characteristics, 
and special ; 

let us discuss development and production. 
parts for particular 

Our experience may save you much on 
purposes. 


tooling and by better ways of satisfying 
quantity, quality and mechanical needs. 


‘The HUNTINGDON RUBBER Co, Lto. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 


















be precision minded 
be CHATWIN minded 





Over a century of experience aids us to 
produce precision made tools and cutters 
of all types. Non-standard flat and 

spherical form cutters are our speciality, 
so be Chatwin minded when 

} ordering small tools 

‘ THOMAS CHATWIN & CO., 


Gt. Tindal Street, Birmingham, 16 
Tel.: Edgbaston 3521 
London Office : 25 Hanover Sq. W.1_ Tel. : MAY 8783 









ens or tnt (BROCKHOUSE ) comrancas 








Write for a copy of 
“* The Tool for the Job ’’ 


a new Chatwin publication 

















TAYLOR- 
HOBSON Threeision Built 


ENGRAVING 


MACHINES © 
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TAYLOR, TAYLOR & HOBSON LTD., LEICESTER, ENGLAND 
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Electrical Aids in Industry 


Resistance Heating —2 





Electric resistance heating elements have been 
briefly described in Data Sheet No. 4, with two 
examples of their application in industry. This 
sheet lists some of the further applications 
which can be effectively dealt with by resistance 
heating. 


Soft Metal Melting 


Electric resistance melting is most commonly used 
for lead, tin, zinc, antimony, aluminium and their 
alloys—in processes such as tinning, type-casting, 
die-casting and lining bearings—at temperatures of 
up to around 800°C. 

In most cases, sheathed 
elements are immersed directly 
in the metal, a more efficient 
method than applying heat to 
the outside of the containing 
vessel or pot. Immersion heat- 
ing simplifies the application of 
lagging to the outside of the vessel, reducing heat 
losses and current consumption to a minimum. The 
elements are usually positioned near the inside wall 
of the vessel, leaving plenty of working space, but in 
a few cases, where the full volume of the pot is 
required, or where the metal to be melted is particu- 
larly corrosive, the elements are positioned outside 
the pot, often in contact with it. 

In all cases, the precise 
temperature control that is so 
essential in soft metal processes 
is readily achieved by the use 
of electricity, and electric heat- 
ing also leads to a reduction 
of casting rejects and metal wastage and a marked 
improvement in working conditions. 
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Liquid Heating 
Electricity provides the ideal way of heating liquids 
such as water, oils, varnishes, plating, photographic 
and other solutions, and of melting and heating 
waxes and compounds, glues 
and pastes, tars and bitumen. 






















Again, immersion heating isthe )} 
method most commonly em- } VY 
ployed, but considerations of y} y 
space or the nature of the liquid Yi / 
may sometimes necessitate the q Yj 
use of external heaters. Several ] Za 
types of devices are available , - oi 


Ss 


to give precise and automatic “yt 
temperature control, and lagging 
is again commonly applied to the vessel to minimise 
heat losses. 

Fire hazards associated with inflammable liquids 
are invariably reduced by electric heating, particu- 
larly if immersion heaters can be used. 

It is usually possible without difficulty to apply 
electric heaters, either immersion or external, to 
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Data Sheet No. 5 


Platen, Press and Roll Heating 


Electricity offers the simplest and most convenient 
method of heating platens, dies and rolls. It gives the 
precise temperature-control characteristic of electric 
heating systems, with lower maintenance costs. 
Moreover, the relatively high temperatures required 
in some processes for maximum working speeds 

——-—. are reached without difficulty. Flexible 
‘Y- electrical connections to moving parts 


+} j-give far less trouble than flexible pipe 


connections carrying hot water or steam. 


When electric heating is used, one | | 
or more presses can be operated --——. . 
without the necessity of keeping a ~~ 
boilerhouse staff at work. 






Air Heating 


Streams of air, and of many other gases, can be 
heated most efficiently by electric resistance ele- 
ments disposed across the duct leading to or from a 
fan. Heat is generated only inside the duct, just 
where it is required, and none is carried away 
through exhaust flues or pies’ 
pipes. Quick rise of tem- er owtxey — 
perature and precise tem- ,° 

¢—_ 


erature control are assured 
Pp ja 


when electric resistance ait 


heaters are used. 





Electric Steam Boilers and Steam Raising 


There are many cases when the use of electricity for 
steam raising is fully justified on economic grounds. 

The means employed for bringing steam from a 
boilerhouse to the point of usage are often extremely 
wasteful, but where electricity is used the steam can 
be generated on the spot and losses from steam mains 
are eliminated. The efficiency of the electric boiler 
normally exceeds 96°. and is practic- 
ally constant at all loads, while the 
rapidity with which steam can be raised 
very largely eliminates banking losses. 

Plant requiring process steam can be 
equipped with its own electric steam 
boiler, freeing the working space of 
steam mains just as individual electric 
motor drives free the factory of masses 
of shafting and belt drives. 











Even where boilerhouse steam is still used, it is 
sometimes desirable for best results to boost the 
steam temperatures at the point of usage, to make up 
for transmission heat losses or to increase the 
superheat, and this function can most conveniently 
be performed by an electric resistance heater inserted 
in the steam line. 


For further information get in touch with your | 
Electricity Board or write direct to the Electrical | 
Development Association, 2 Savoy Hill, W.C.2. | 
Telephone: TEM 9434. | 

Excellent reference books on electricity and pro- | 
ductivity (8 /6 each, or 9/- post free) are available- | 
“ Resistance Heating ” is an example; “Induction |! 
and Dielectric Heating ”’ is another. | 

E.D.A. also have available on free loan a series | 
of films on the industrial use of electricity. Ask for | 
a catalogue. | 
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Horizontal Hydraulic Pressure Pump 
60 H.P. Three Throw 


CROYDON WORKS, LEEDS 10, ENGLAND -—- Tel: 


An HIGH PRECISION HYDRAULICS 


Pe RT PRCT Se ae 


Hydraulic Spring-Testing Machines, 
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Enclosed type Horizontal Electrically Driven Three- 
Throw Hydraulic Pressure Pump with forced 
lubrication and totally enclosed crankshaft, connect- 
ing rods, crossheads and gearing. The speed 
reduction is obtained by a totally enclosed worm 
reduction unit. 


We also manufacture :— 


Years 


of 


Progress 





Hydraulic Spring Plate Forming and Cambering 
Machines, Hydraulic Presses, Pneumatic Spring Scragging Machines, Accumulators, Pumps, 
Valves and Intensifiers, Plate Bending Rolls, Punching and Shearing Machines. 


Leeds 75481-2 


Dec. 19, 1958 


We remind you that we are 
one of the oldest Hydraulic 
Manufacturing Companies in 
Britain and we make all the 
most modern equipment for 
every branch of British 
Industry. Engineering and 
Industrial undertakings of 
repute in Britain and beyond 


the seas are our customers. 


ENRY 
ERRY 


He | 


RIVETTER, LEEDS 10 
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A storytoTELL! | nytt 


F 


—we mean a true story of course 


and one that if written fully would | 
be far too long to read because it 
would cover a period of twenty-five | 























years of intense activity, during 
which a wealth of experience and 


‘know-how’ has been acquired | AF 
about designing and building better TT 

equipment for all sorts of industrial V4 

heating applications for important 

concerns everywhere, and how this 

non-stop activity continues at an 
ever-increasing pace because today ‘LILY’ BRAND CHILL CAST PHOSPHOR BRONZE 


the name *‘ Barlow-Whitney "isthe (CORED OR SOLID) 


first choice in the best circles when 
Produced to the very highest standards in a full range of sizes up 


—- to 104” dia. Supplied as cast or rough machined within 0°010" 
of finished size. 
Heat - Treatment Processing Note, too, that we supply completely machined bushes, either 


plain or flanged. 


Equipment of all kinds 

SPUN CAST CORED BAR..... 
OVENS & FURNACES, IN PHOSPHOR BRONZE, LEADED BRONZE, 
VACUUM & PRESSURE IM- ALUMINIUM BRONZE, GUNMETAL, ETC. 
p R E G N A TIO N P LA N TS ; The centrifugal process produces cored 


bar which is absolutely guaranteed to be 





A medium capacity Heat 


Treatment Furnace from the TROPICAL TESTING CHAM- — — gg and fy rere wean 

or os " ’ 
Barlow-Whitney range. Wide BERS TINNING BATHS & pelle gr Pam ste sl Saien 
h d models, Le Nickel, Copper, etc., either in bar form 
choice of standard m WA LEAD POTS, WAX & COM or views, bast: oe Guhed quabiand: etn 
and, of course, custom-built POUND KETTLES. Full range of sizes up to 7” outside dia. by 
units to order. 3” bore. 

And many other types of equipment Length up to 24° 


including, of course : 


SPECIAL PROCESS PLANT TO 
MEET REQUIREMENTS 


Write for further details quoting reference 5B 





SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 
CHARLES CARR LIMITED 





RLOW-W ; S&P : -6, 
BARLO HITNEY LTD eg i a * oA il Tel: AMBassador 5485-6 INCORPORATING THE NONeFERREOUS CASTING CO., (B'HAM) LTD. 
’ y- GROVE LANE SMETHWICK 40 - BIRMINGHAM 
TELEPHONE - SMETHWICK 1231-2-3 








BMJ LONDON OFFICE: 56 HOLBORN. VIADUCT, LONDON, E.C.1. TELEPHONE: CITY 3826-3827. 








The valve that does too much... 
MA 
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Not from the users’ point of view—they thank their lucky stars for 
HOPKINSONS’ bronze Link Valves—but how can we hope to tell 
you about a valve that handles water, full of sand and grit, thick 
heavy liquids such as molasses, resin size or oils, soap lines, com- 
pressed-air lines in mines or quarries, process steam in textile and 
food factories, dye works, laundries, sugar refineries etc., and 
moreover is ‘tough’, easy to operate, reliable and has a long life—all 


: ri fo) ad 


in one advertisement? Write for leaflet 5704. 












HOPKINSONS’ 
LINK VALVES 











One of HOPKINSONS’ Small Bronze Valves 


| FY QA 





NO RAND Ww + 2 


{Gi ASPRINSONS LIMITED - HUDDERSFIELD 
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| HARLAND 





A Harland pump can be installed 
with complete confic dence when 
planning to secure the most 
efficient production and consistent 
trouble-free plant operation. 


‘*SPIROGLIDES ” 

Robustly constructed pumps of 

high efficiency and reliability for 

waterworks, hydraulic services 

mine dewatering, steel descaling 
tc., etc. 









" SWALLOWGLIDES * 
hese are ideal illy suited for pump- 
ng hard « oft solids in water 
I her li hicquids, semi-solids 
sludges and sewage. 


‘© UNIGLIDES ”’ 

Single stage split casing pumps, 

manufactured in 41 sizes for a wide 

ranae of duties and constant high 
fficiency operation. 


seri vice pumps f 
head di ities in i 
and publi 


THE HARLAND ENGINEERING COMPANY LIMITED, ALLOA, SCOTLAND 


LONDON AND EXPORT SALES OFFICES: HARLAND HOUSE, 20 PARK STREET, W.!. 
BRANCHES IN: BRISTOL, GLASGOW, LEEDS, NEWCASTLE, NOTTINGHAM, TIMPERLEY (Cheshire), WOLVERHAMPTON AND OVERSEAS 


” MONOGLIDES ve ‘ * 
nero at your service 
_ 5s for low 
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Ne DEVELOPMENTS 














10 rai ENGINEER Dec. 19, 1958 


PNEUMATIC H NDLING of materials 


A pneumatic suction or blowing system is an ideal means for the 
conveyance of powdered or dusty materials, for it is totally 
enclosed. The system is particularly suitable for collecting material 
from a number of loading points. Overall] flexibility of the John 
Thompson Industrial Constructions systems eases the problems 

of applying pneumatic suction or blowing plants to existing 
installations. Being itselfa totally enclosed system, civil engineering 


Cyclone collector H . Sten . 

and container ‘ work is limited. Control of collection and conveyance can be 
receiving material 4 manual or automatic. If automatic, individual push button stations 
from the conveying p. ; ANE i alia an SE See ene Se ioned at ; 
pipeline and deliv- 3) or each component, centred In a panel, can be positioned at a 
ering to transport. it oF Wek A suitable vantage point. John Thompson Industrial Constructions 


Limited undertake preparation of complete schemes for 
discussion purposes and our technical advice is freely given. 


Aerator valves 


through which 


material is loaded 
from hoppers into 
the conveying 


pipeline. 





an 
bE ME ack) = gam. JOHN THOMPSON INDUSTRIAL CONSTRUCTIONS LIMITED 
a - Se 2 PRINCES RO'N BUCKINGHAM PALACE ROAD LONDON SWI 

—— Telegrams: INDUSCON SOWEST LONDON 


Telephone ViCtoria 9312 
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Efficient Burning of /ow grade fuel in Shell Boilers 


THE THOMPSON TRIUMPH 
TRAVELLING GRATE STOKER 


Steam engineers to-day are faced with the problem 
of maintaining the required output of steam with 
fuel which is variable in quality, dear in price and 
often of the lowest grade. Here is one answer: it 
is possible to burn even the cheaper low grade fuels 
efficiently and completely with the Thompson 
Triumph Stoker. 

A modified Thompson Triumph Travelling Grate 
Stoker is available which will successfully burn coke 
breeze, one of the cheapest fuels. 
It will pay you to investigate — 
write for Brochure “The Best 
Way to Fire a Shell Boiler’. 
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JOHN THOMPSON (TRIUMPH STOKER) LIMITED - LEEDS 
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An Atic t Twin-Air’ rotary screw compressor (8,100 cfm) recently installed at the Grangesberg mine, centra! Sweder 


Tested for two years in Arctic Circle iron mines 


“hgh PORT 


THE NEW ‘TWIN-AIR’ 3 VG 


ROTARY SCREW COMPRESSOR 


-——_ 
_ 


~ 


At Kiruna, in the arctic circle area of Northern Sweden, marked savings in installation costs. Smaller high speed elec- a 
Pe 


where the world’s largest underground mine is being de- tric motors also contribute to initial cost saving 


(Aha 


veloped, Atlas Copco rotary screw compressors have Less sensitive to impure air 
been running under full operating conditions for two years. Free of any metallic contact between compression compo- a 
nents, the rotary screw machine ts less sensitive to impure air INLET PORT 


Simple design, easy maintenance than any other design 





The Atlas Copco ‘Twin-Air’ rotary screw compressor 1s Oil-free air or ga 
techr simple with few moving parts here 1s no | | 

ecnnica mple with Tew moving pa As there . As no lubricant ts necessary in the compression chamber, the 
me ntact between the I SS] nents e . P 
metallic contact between the compression components, need otary screw compressor delivers completely oil-free air or gas A pair of rotors with inlet and discharge ports indicated 
for overhauls are infrequent and little maintenance ts : by the dotted lines 

Smooth air flow 

necessary. 
High effici The design of the Atlas Copco “Twin-Air’ rotary screw com- 4 COMPLETE RANGE OF COMPRESSED 

igh efficiency pressor gives a smooth air flow. No ‘surging’ or ‘pumping AIR EQUIPMENT 
The high efficiency of the rotary screw compression system characteristics 
means reduced operating costs Model 16.000 c.f \tlas Copco manutactures portable and stationary 

odels up to 16, c.i.m. compressors, rock-drilling equipment, loaders 

Lower installation costs The Atlas Copco standard range of “Twin-Air’ screw com- pneumatic tools and paint-spraying equipment 
The ‘Twin-Air’ rotary screw compressor occupies less floor pressors includes models up to 16,000 c.f.m. for pressures up Sold and serviced by companies or agents in ninet 
space than most other machines of equal capacity. This means to 115 p.s.i. Also available as vacuum pump countries throughout the world 


Altlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


tact your local company or or writ Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex, or Atlas Copco AB Stockholm |, Sweden 


Cor t you 
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super finishing 
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Telehoist have developed production 
techniques to attain high surface finishes 
combined with close tolerances, where 
zero backlash and low friction 


are design fundamentals 


The illustration shows an H. M. Hobson feel-simulator 
jack which is used in conjunction with servo operated 
fiying controls. The surface finish of the piston, 
cylinder and spherical bearing is 1-14 micro inches. 
The concentricity and clearance between working 
surfaces are within .0002 inches. The assembled units 


are tested at temperatures of — 40°C. and + 70°C. 


If you have a production application demanding zero backlash and low friction 


characteristics we should be pleased to investigate and advise. 


shown by courtesy of H. M. Hobson Limitea 


Treelehoist 


are skilled in precision production engineering 
and super finishing 


Telehoist Ltd, Manor Road, Cheltenham, are an associate company of Wilmot Breeden Ltd 
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e F y Typical of special purpose 
grinding machines built to 
precision made 9 customers’ requirements for 
$ modern production methods, this 
Keighley heavy duty double-head 
, internal grinder is one of a series 

for $ with an outstanding record of reliability and 
# steadily maintained accuracy installed by 
A D. Napier & Son Ltd., Liverpool 
; Designed to meet exacting standards of precision 


e é 

constant Service d combined with production economy, the machine is 
J 4 . employed for grinding bores of cylinder 

liners for the Napier power units used 


in the English Electric ‘ Deltic’ 
diesel-electric locomotive 





















paaniietiit a comprehensive range of precision cylindrical, internal 
and universal grinders and build special purpose machines 


KEIGHLEY GRINDERS (MACHINE TOOLS) LTD KEIGHLEY (NE Aw 


ou P—— 


Sales Organisation: 


NEWALL GROUP SALES LTD PETERBOROUGH 


TEL EPH ON Es: PETERS OR OC Ve Sh ie oe Be ge &} t. &F 4'a.7'S 





P.1838 


e3 
5 
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STRATFORD LONDON 





MODEL "*D” No. 18 


PRECISION TOOL-ROOM LATHES 


MODEL “D” 
BUILT IN 3 SIZES. SWINGING 13-15-18 INCHES OVER BEDWAYS 


The Finest Lathe in its Class 












“ Newallastic ” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the 
usual method. 





POSSILPARK + GLASGOW - N. 














Dec. 19, 1958 1HE 


ENGINEER 15 








all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 ‘GRAMS ‘FRAMES’ S’LAND 


right-angled geared motors 


NECO right angle drive geared 
motors are units of compact design 
especially suitable for applications 
where space is limited. There is a 
wide range of output speeds and 
gearing is by worm, or worm and 
spur reduction, according to type of 
unit. 





Patent applied for 


NEW TYPE DR GEARED MOTOR 


Type DR geared motors have ball bearing oil- 
immersed worm and wheel, with additional 
spur reductions. Motors of 1/6, 1/4, 1/3 or 1/2 
h.p., for 3 phase, single phase or D.C. supplies, 
are fitted to the one-piece cast-iron gearbox. 
Final shaft speeds are from 15.6 r.p.m. to 305 
r.p.m. Speeds down to 0.05 r.p.m. with a max- 
imum torque of 100 lb.-ft. are available. 





TYPE SW i/8 bh Pp. motors, 
3 phase, single phase, or D.C., 
final shaft speeds between 270 
r.p.m. and 0.055 r.p.m. Max- 
imum output torque is 25 Ib.- 
ft. below 14.8 r.p.m 


went 


"Rao, 





geared motors 


NECO GEARED MOTORS LTD 


204 QUEENS TOWN ROAD - LONDON - S.W.8 
Telephone: MACaulay 3211-4 





TYPE W 1/8, 1/4 or 1/3 hp., 
3 phase, single phase, or D.C 
Final shaft speeds from 270 
r.p.m. down to 90 or 45 r.p.m. 
according to output. 


Subsidiary of Normand Electrical Company Limited 



































Scientific Welding—large 
used by the big industrial undertakings 
these come to Barimar from overseas customers 


Al 
Compressor 


castings 


Barimar, but these pictures are unique 





Damaged Compressors 


types come within the range of Barimar 


the familiar tyre inflators to the very large compressors 


back Guarantee confirmed that assurance, too! Barimar—Hall Mark of Superb 

and small, from Dependable welding When time is vital and standstills must be reduced to a 
minimum, ‘phone Barimar at any hour of the day or night. Ff xpert advice—without | 
Quite a number of obligation —always at your disposal When broken parts cannot be transported i] 
Damaged main Barimar experts promptly operate “on the spot | 


ind the smaller parts of many kinds of compressors, have come to 


for Barimar have never before had a crank- ( 


WITHIN 
1 WEEK this 


was returned 
Air Compressor 
Crankease 


Their Money- 





yf } sat the r | t i > t 
t al owners that the repairs would stand up to the most strenuous service 


ncial branches must be 


All fittings 


ondon or prov 


ind address on | 


All transportable broken parts sent to I 
ARRIAGE PAID 
and instructions sent by 


with sender's name ibels must 


be removed 


Crankcase 
the picture 
shows only 
some of the 
damage 
Barimar had 
to repair. 


case of an air compressor of this design in their Works 


or of one damaged like it 


The three lengthy cracks graphically reveal the damage in the first illustration 

There were similar cracks on the other side, and the damage was so severe that the 
casting was practically severed in half! The welding, therefore, had to withstand 
the full strain on the casting and by the time Barimar expert welders had completed 
The alignment was restored, the casting re-machined 
A difficult repair, 


the job, it certainly did so 
and the crankcase was ready for instant service. 
and a“ ** as the compressor formed part of a big installation in a great oil 
refinery operating day and night. Barimar returned the crankcase within a week. 
The welding was strong and beautifully finished; the cost, infinitely less than 


where necessary 


rush job 


that of anew replacement ! This vital job of welding also included the repair B yg 
e t is 
of the broken cylinder head of the compressor, and, by the time the crankcase Addresses 


was ready, this other job was completed as well. Barimar promised the 


BARIMAR-THE WORLD'S SCIENTIFIC 











Telephones : 


WELDING 


post 


Barimar House, 
22-24, Peterborough Road, 
FULHAM, LONDON, S.W.6 


ARIMAR 


RENown 2147-2148. (Night) 2148. Telegrams: ‘‘Bariquamar, Walgreen, London." 1] 
BIRMINGHAM, 12 116-117, Charles Henry Street. Telephone: Midland 269¢ i} 
MANCHESTER, 13: 67, Brunswick Street, Ardwick. Telephone: Ardwick 2738 | 
NEWCASTLE UPON TYNE, |: 64-66, The Close. Telephone : 21055 1) 
GLASGOW, C.2: 134, West George Lane Telephone : Central 4709 
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TYPICAL PHYSICAL PROPERTIES OF 








‘CORTITE’ 


SPECIAL PROCESS IRONS 


Cortite Irons give DENSITY and PRESSURE TIGHTNESS, coupled with HIGH STRENGTH and GOOD 
MACHINABILITY IN ALL SECTIONS OF THE CASTING in spite of extreme variation of thickness 








‘CORTITE” SPECIAL PROCESS IRONS 

















| | | } | | | | | 
Minimum =| Minimum | | Raiidhis of | Coefficient | The equivalent British 
CORTITE IRON TENSILE | TRANSVERSE (COMPRESSION IMPACT | SBRINELL | bi acticiry of Thermal TORSIONAL | FATIGUE [and American Standards) PATTERN 
Strength Rupture Strength | Strength Hardness | -eapremige sate SPECIFIC EXPANSION STRENGTH | STRENGTH |——————, ——| SHRINKAGE 
Tons sq. inch | Tons sq. inch [Tons sq. inch) Izod ft. ibs. | No. | fe a of GRAVITY Linear x 10° | Ibs. sq. inch | Tons sq. inch | B.S.S. 1452/ | A.S.T.M. [Inches per foot 
Clase Grade = [-2" diam. Bar|!-2° diam. Bar — 600°C. | 1956 | 
HIGH DUTY E 14 26 56 10 170-190 12-15 7-20 5:0 | 14 25-30 1/10 
ENGINEERING | — = 
D 17 30 68 15 180-210 16-18 7-25 34,000 7-0 17 35-40 1/10 
c 20 36 75 20 | 200-240 18-20 7-40 5 1,000 9-0 20 40 1/8 
8 23 40 25 | 220-280 18-20 7-45 60,000 10-0 23 50 1/8 
A 26 45 90 | 30 260-340 18-20 7°45 73,000 11-0 26 60 1/83/16 
it 
HEAT HR.! 14 2% 56 10 | 100-170 | 10-12 7-00 12-8 | * ‘ 1/10 
RESISTING - - | ne nee oe —- - - —_-— 
HR2 20 36 75 20 200-240 | 18-20 7-40 12-8 | _ 1/10-1/8 
— - —— ssnerenenamenennat — - } ~ - ee 
HR.3 12 | 210-280 | 17-45 6-9-7-2 12-9 = 1/8 
(Sila!) | | | | 
| 1 | 
WEAR w.R.B. 20 36 75 20 240-280 | 18-20 7-40 1/8 
RESISTING . EE) Te ae aa zs a 4 ee. 
W.R.A. 26 45 90 30 260-340 18-20 7-45 1 /8-3/16 
ON c.l 18 30 62 10 | 180-210 12-15 7-15} _ _ . = 1/10 
RESISTING a Re a i SEE, EE a See oe, eee ee: es: ee Se i SN ee A 
| 
C2 15 28 58 10 180-210 12-15 7-15 _ 1/10 
































a ‘ae HEAT TREATMENT 
sting 
TYPICAL APPLICATIONS Thickness (optional) 
Class Grade 
HIGH DUTY e Gear Cases, Light Valves, Gears, Electrical Components, Bogie Wheels, etc. ; in fact, wherever a soft grey iron is 1/8” \ 
ENGINEERING called for ] For stress relief heat slowly to 450-500 C. 
——- — - —j | Hold at this temperature for one hour per inch of 
D Valve Bodies, Gates, Covers, Medium Machine Bedplates, Chucks, Gears, and Housings ; Cylinder Liners, Blocks, 1/4" section. Cool slowly. 
and Manifolds. All medium size high-pressure castings 
; For improved strength and toughness oil-q :ench 
c Turbine Casings, Condenser Bodies, Tyre Moulds, Marking-off Plates, Propellers, Flywheels, Pump Bodies, Pistons, 3/8” at 850° C and cemper at 300-500 C toremove 
Large High-pressure Valves, Steam Chests, Biological Shields, Gears, Large Machine Bedplates, Headstocks, etc quenching stresses Grades C and B only. 
8 Diesel and Compressor Bodies (handling high-pressure ammonia and Freon gas), High-pressure Valves, Oil Well 1/2” 
Castings, Slush Pumps, Gears, Machine Tool Components, Rocking Links, Highly Stressed Hydraulic Castings, 
Winch and Winding Drums, Rolls, etc 
A Crankshafts, Camshafts, Mixershafts, Dies, Rolls, Atomic Engineering Pressure Vessels, Shields, and Casings ; 1/2° For high tensile and machinability can be held at 
Brake Drums, High-pressure and High Strength Castings 300 ~-350° C, for six hours plus one hour for each 
inch of thickness. 
EAT HRI Intermittent Heat and Severe Thermal Shock, Chills, Ingot Moulds, Slag Pots, Annealing Glass Moulds, Fire Doors, 3/8” 
RESISTING Casings, Pig Moulds, Melting Pots, etc 
HRI High Duty Castings for use at temperatures up to 550° C, High-pressure Valves, Superheater Headers, Glass 1/2” 
Moulds, etc 
HR Castings working at temperatures up to 900° C, Valves, Fire Bars, Annealing Boxes, Furnace Parts. These castings 1/2” ~ 
are brittle at room temperature 
WEAR wre Chute Liners, Crane Wheels, Mil Wheels and Blades, Mixing Pans, Gears. Easily machinable 1/2” Can be oil-quenched at 850° C and tempered 
RESISTING at 300°-500° C. 
WRA Mixer Blades, Wheels and Pans, Die Blocks, Cams, Gears, Liners, Rolls. High strength coupled with abrasion 1/2” For high hardness castings, to improve machin. 
. resistance ability hold at 300°-350° C, for six hours plus one 
hour for each inch of thickness. 
On c.l Concentrated acid-resistant Pumps, Valves, etc 1/4" = 
RESISTING - = —_ : ol 7 — 
2 Alkali-resistant Pumps, Valves, Caustic Pots, Evaporators, etc. 1/4" 























New Alloys and Metallurgical Techniques employed in the process of producing these irons ensure con- 
sistent results, so that designers may rely upon the accuracy of the technical information given on the chart 
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READING, BERKS. 


TEL: READING 81659 


IRONFOUNDERS 
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(1 ioe 
IN ‘CORTITE’ IRON 


GEAR DRUM—GRADE E 
These teeth must be cast true. They are | 
not machined and must mesh perfectly | 


CORTS THROTTLE VALVE— 
GRADE Cc, 





PUMP CASTING—GRADE D.— 
(For Hayward, Tyler & Co., Ltd., 
Luton). 


This 53 cwt. Vertical Compound Oil 


Cargo Pump is for use in tankers and COMPRESSOR CYLINDER FOR 


handles 750 t.p.h. of oil. It is tested at REFRIGERATION EQUIPMENT— 
350 Ib. p.s.i. for a working pressure of GRADE B.—(For Lightfoot Refri- 
200 Ib. p.s.i. 


geration, Ltd., Wembley). 


All the cores and the mould are made by 
the CO, process, which gives an excellent 
finish and ensures that the dimensions pressor casting must be completely 


of cored holes are exact flawless. The cylinders and crankcase, 


This 154 cwt. six-cylinder reon com- 


which are cast in one piece to ensure 
perfect alignment, are, subject to 


hydraulic tests of 300 and 600 Ib. p.s.i. 
respectively and gas tests of 250 Ib. p.s.i. 








MIXERSHAFT — GRADE A. 
—(For Winkworth Machinery, 
Ltd., Staines). 

This Casting must be very strong, 





and 100°% sound, to withstand CORTS DOUBLE GATE VALVE— 

severe Torque, replacing a steel GRADE HR.2 

casting For use in hot gas main at temperatures 
of 550°-600° C. 








BEDPLATE FOR GEAR CUTTING MACHINE—GRADE C.—(For W. E. Sykes, Ltd., 
Staines). 

This 3-ton, 12ft. long bedplate casting is only gin. thick and requires a very accurate mould and 
core, which, again, is achieved by the use of CO, process. Over 50 cores are needed to produce 


the intricate internal chambers. 


ROBERT CORT & SON LTD 


IRONFOUNDERS TEL: READING 81659 READING, BERKS. 
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with an extensive choice of trim 


liquids, steam or gas service. 


Dec. 19, 


for industrial applications 


back pressure regulator form is also available. 


1958 


A range of high quality reducing valves, combining simple, 
robust construction with favourable control characteristics. 
Available in cast iron, bronze, carbon steel or stainless steel 


materials, interchangeable 


trim types and sizes, and interchangeable control springs, 
they provide efficiently for a wide variety of applications on 


In the majority of sizes the 











3ody sizes: 1 in., 1} in., 2 in., 


24 in., 3 in., 4in., 6in., 8in., 
full or reduced area trim), 
Connections: flanged B.S.T. 
or A.S.A. Overall operating 


» to GOO F; inlet range : temperatures up to 600° F, inlet 
200 | reduction rati pressures up to 300 psig., reduction ratios 
50:1 Maximum outlet from 1.2:1 to 10 : 1, maximum outlet 


pressure 50 psig. 


pu ition No. 228A : For full particulars see publication No. 251. 














Body sizes: 1 in., 14 in., 2 in., 
24 in., 3 in., 4 in., 6 in., 8 in., 
(full or reduced area trim). 
Connections: flanged B.S.T. 
or A.S.A. Overall operating 
range: temperatures up to 600° PF, inlet 
pressures up to 300 psig, reduction ratios 
from 1.2 :1 to 6:1, maximum outlet 


pressure¢ 250 psig. 


For full particulars see publication No. 230 





BLAKEBOROUGH ([RRWesSeielereeee 





BRIGHOUSE ENGLAND 
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SNon “Ferrous: ‘Castings | Tie 
Nin Alumini nini um; Gun. Metal 


and | Phosphor= Bronze 2 eh 
JOHN HILL & SONS (lronfounders) LTD . PATTERN SHOP AND 


A member of the Staveley Coal & Iron Co. Ltd Group SERVICE IS ALSO 
ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. = Beye 


~—— 


AR 




























He would try to laugh it off | pits 


But steam engineers can’t afford to laugh at boiler corrosion. 
It can bean expensive business— unless they have ‘‘Apexiorised’”’ 
at the beginning. 

‘‘Apexior Number 1”’ is absolute proof against corrosion in wet 
temperatures between 175°—1000 F. Protection for 12 months 
or more is assured with a double coat of ‘‘Apexior Number 1’’ 










brush or mechanically applied. After initial treatment only one b2 3 
coat is necessary. Descaling problems are negligible when 3 2 
*‘Apexior Number 1”’ is specified because less scale forms and it 3 3 bs 
is looser in formation, moreeasily removed. In certain industries aais 
it isa most important advantage of ‘‘Apexior’’ that it does not eee 
affect the water by taste, taint or smell. peta 





These are just a few of the reasons why leading boiler and steam- 
raising plant manufacturers have specified ‘‘Apexior Number 1”’ 
for over 50 years. 


= 


oaancs $5.00 

i r . . 
nga Oh eae) notary, 
2 


Send for your copy of the ‘‘Apexior Manual”’ i EB 
S434 
AS: 
PEXIC wf Ba 
PEXIO nti ek 
= F Ky oa, 
P22 





REGISTERED 








“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 


APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2 
CREWE HOUSE, CURZON STREET, LONDON, W.: 








SYDNEY * ADELAIDE * TORONTO ‘ DURBAN * CAPE TOWN 
CALCUTTA * TRINIDAD * NEW YORK * ARKLOW 
Our world-wide service is at your disposal for the asking feat te 
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B.S.S. LTD. SPECIALISE IN 


eROM EQUIPMENT FOR STEAM, 
ete GAS, WATER, AND AIR, 
$i 

ouTies AND CATER FOR THE 
a REPAIR NEEDS OF ENGINEERS 
oa IN ALL INDUSTRIES. 
RES 


WRITE OR PHONE 
YOUR NEEDS TO 


BRITISH STEAM SPECIALTIES L” 


FLEET STREET LEICESTER. 


PHONE: LEICESTER 20885/6 








Svocks at :—LEICESTER * LONDON . LIVERPOOL + GLASGOW 
BRISTOL MANCHESTER ° NEWCASTLE-ON-TYNE 
BIRMINGHAM DUBLIN ‘ BELFAST 

















Always fit 
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It’s the exclusive Cheney 
design and patented thrust 
washer and insert that give the 
Cheney Clip that extra, never- 
relaxing grip. A larger diameter 

screw ensures deeper, more positive 

thread engagement to withstand 25°, 
extra torque—and yet the Cheney 

Clip costs no more than any other 


the clip 
with the double a.” 


Be /t>>. : OP el CHENEY (iii! CLIP 
Studding - Studs - Allthreads - Tie Rods | rave enous 1o— V% 





FENTER LTD., TTOM 
TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 184.ASTON ROAD, BIRMINGHAM 6 LAME QQ, 

















HUGH SMITH MACHINE TOOLS 


A Self - contained 
ELECTRO-HYDRAULIC 


PLATE BENDING PRESS 


A new type of heavy duty plate bending press in which the hydraulic 
rams act directly on the bending beam to give the highest possible 
efficiency. Suitable for bending the heaviest steel plate, 
cold, to the smallest possible diameters. 

Eliminates pre-setting of the plate edge—edges can 

be accurately planed before bending—plates can 

be handled vertically on rollers and do not 
require constant crane attendance. 
The press can do flanging work in 
addition to circle bending. 
Capital cost is moderate and the press is 
supplied complete with Electraulic pump- 
ing equipment ready for connection to 
your electricity supply. 

















HUGH SMITH & CO: (POSSIL) LTD 


Hugh Smith Machine Tools include 


PLATE EDGE PLANERS © PLANO-SHEARS © BENDING ROLLS HAMILTONHILL ROAD, GLASGOW, N.2. 


6 DRAULIC PRESSES FO T ENDING * ; 
STRAIGHTENING ROLLS » HYDRAULIC ee ee Telephone : POSSIL 8201/3 Telegrams : “ POSSIL, GLASGOW ”” 
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THE NAME 
AND 


THE SIGN 
FOR 


ROTATING 
MACHINES 












AND BRANCHES COVER THE 


WORLD 
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HALL MARKS 


of 


FINE STEELS 


Consistent high quality during many generations 
of manufacturing has secured a reputation as hall- 
marks of fine steels for the various brands produced 
by Samuel Osborn & Co., Limited. 

Production methods, blending traditional skill with 
modern technology, ensure that these high-speed 
tool, alloy, manganese, stainless and heat-resisting 


steels will satisfy the most exacting standards. 


% Comprehensive 
stocks 

constantly 
maintained. 








7 TROPIC ore” 


FINE STEELMAKERS - STEELFOUNDERS » ENGINEERS’ TOOLMAKERS 


memUEL OSBORN & Bae LIMITED 


a ee: oe e £.% "SO 8 Gee ew ew ecrrict O 
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POSITIVE DISPLACEMENT * HIGH 
SPEED + SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY ° SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 








for every oil service 





THE ENGI 

















MIRRLEES (ENGINEERS) LIMITED 


Subsidiary of The Mirrlees Watson Company Ltd. 


EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SW| 


NEER 


Clean Feed Wade 
means higher boiler efficiency 
and lower fuel costs : 





























Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, ag well as sea-water, are heavy depositors of scale 


A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 


Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fue! savings will be seen as weil 


Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
request. 


EVAPORATORS AND CONDENSERS, FEED 
WATER HEATERS. FEED WATER FILTERS. 
EXHAUST STEAM OIL SEPARATORS. OIL 
FUEL HEATERS. 





Caird c Rayner 


DHB/2712 









—y »_—~ by 
LIFTING SUSPENSION 
MAGNETS <<“ MAGNETS 
CHUTES —= CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
SWEEPERS DRUMS 


OVERBAND SEPARATORS 


ELECTROMAGNETS L?. 


1 ELEPHONE — TELEGRAMS 
CENTRAL S39 BOxmag Works, Bond St., Birmingham, 19. SONMAG OAM 


PERMANENT MAGNETS 



































What Vulcan insures, Vulcan inspects— 
thoroughly and regularly. As a result our 
clients have made us one of the largest engineer- 
ing insurance companies in Europe. 


And the difference? 


Maybe £5,000 





FREE qo cee ee ee ees oe > 
“Vulcan” —a journal for all users of 
' . sone f . f. Inad 
How! He spotted a fault in the safe load plant and machinery with reports of 
indicator and an accident has been prevented accidents and safety hints. For a year’s a 
— subscription — free -— write now to Dept. 18 
Who? The Vulcan Engineer-Surveyor during ee ee 


His 


experience gives him almost second sight into 


his regular inspection of the crane 





accidents that are waiting to happen. “ule ; | n 


Are his services expensive? Not at all. Your 
broker will tell you that, though the Vulcan man 
is a specialist, his services cost no more than in- 
surance and inspection by general practitioners 


BOILER & GENERAL INSURANCE CO. LTD., 
67 KING STREET, MANCHESTER, 2. 
VULCAN INSPECTS — AND PROTECTS 








indicating r.p.m. of electric motor. Indicating shaft speed, showing 





indicating surface speed. 
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use of extension. 


















Run your machinery at the optimum speed for 
peak efficiency. Any deviation from this 
speed almost certainly means that it— 

and you!—are running at a loss. 
Cut this loss by making spot checks of 
r.p.m. with a SMITHS Hand Tachometer. 
Such a check can be made in an instant, 
even in unfavourable conditions. What's 
more, the reading is accurate to within £%. 


PRICE 


(complete with strong 
case and full range of 
accessories) 


: | NS =£14.14.0 


postage and 
packing extra. 


SMITHS HAND TACHOMETERS 
can be used for checking: — 





AVAILABLE IN CHOICE OF FOUR MODELS: Rotational speeds of shafts, spindles, gears, rotors and rolls. 


Model A.T.H.4 illustrated (0-50,000 r.p.m.) Linear speeds in ft/min or metres/min of metal strips, textiles, paper, 
Model A.T.H.6 dial illustrated (0-10,000 r.p.m.) wire, plastic, film and conveyed material. 

Model A.T.H.7 dial illustrated (0-20,000 r.p.m.) Surface speeds in ft/min or metres/min of cutting or grinding 
Model A.T.H.10 dial illustrated (0-5,000 r.p.m.) operations of machine tools, processing rolls, unwind rolls or wind 


up rolls for extrusion and strip production. 


ALL FOR L.H. OR R.H. DIRECTION OF ROTATION. 
Readings can be taken In bad lighting conditions or where the dial 





a 


-_— _ ee ae cae cae ms is visually obscured. 


Please send full details of your 
HAND TACHOMETERS 


POST THIS | one es | | SMITHS INDUSTRIAL INSTRUMENT DIVISION 


FOR FULL | avpress 
DETAILS — sale 





Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 11 36 








——- 
Rear sina mer men meee 





ene rm em eee 
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keep output 
zs 








no drilling 
bottlenecks 


DELTA 


MILWAUKEE 





Patents Nos 710335, 
721848, 719846, 723337 
723871, and 759043, 


AIR HYDRAULIC DRILL UNITS 


This is the time to equip for maximum production 


MODELS 
19.150—Max. Cap. ,,” stroke 1' 


a to choose plant that will earn all the time. A Delta 
19.400—Max. Cap. §” stroke 4 | 


Drill Unit is never on the shelf — there is always 


19.600—Max. Cap. 14” stroke 5 a job for these versatile, rapidly set-up units. 





And to help you to immediately take advantage of 


DRIVES 
Direct motor drive. | 
Geared reduction drive. 


Delta earning power we have planned to stock for 


immediate delivery. Plan today for tomorrow. 


Pulley drive with or without | 


ne | & Lamediale Letivery/ 
ict / 





ay 


meme 40) 0) > ae) =) 

















Write to D2pt. E 2327 
DEVONSHIRE HOUSE, VICARAGE CRESCENT, 


GASTON E.MARBAIX LTD »2atttnsta. tonpon; sw 


PHONE: BATTERSEA 6888 





NAP 232/ 











STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE &% MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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| VALVE 
'MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

The “Junior '’ model illustrated (type 
| 1F) will operate any vaive with a handwheel 
| which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: 4” at 2,000 p.s.i.,1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuactors supplied on request. 


[P 


ROTORK ENGINEERING CO. LTD 
BATH - Telephone : 64558 











HAMMERED OR 
HYDRAULIC PRESSED 


FORGINGS 
ee 


IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 











oK 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 























TRADE \Stedley MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. I4 
Belper. Derbyshire. 








Telephone: Belper 12 
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don’t be prehistoric... 
















get wise to modern methods 
of machinery control 


If you could control rotating machine drives with split-second 
precision—stop and start instantaneously yet without strain— 
cycle, reverse and index at the touch of a button—would it not 
help you to attain faster, easier production? Undoubtedly, and 
you can achieve this standard of automatic control quite simply 
by fitting Warner Electric Brakes and Clutches. 

Designed to occupy the minimum of shaft length, these electro- 
magnetically actuated friction couplings can be fitted to existing 
machinery as easily as they can to new machines. Other 
advantages of Warner Electric Brakes and Clutches include 
automatic compensation for wear throughout the life of the unit, 
effective heat dissipation and absence of side or end thrust. 











ST. HELEN’S AUCKLAND, CO. DURHAM 


Phone: West Auckland 551/5 
Grams: Solenoid, West Auckland 





Birmingham Office : 7 Newhall Street, Birmingham 3 Telephone : Central 390! 








estool also make; Coils & Coil Winding Machines, Transformers & Chokes, A.C. & D.C. Solenoids, Grinding Attachments, Air Conditioners, etc. 





TIB.95 













The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
special manipulation of throttle or 
clutch is required for gear changing. 




















s The various control levers have 
been carefully grouped for 
maximum convenience and are 


duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
London Representatives greatly minimizes fatigue and mental distraction, and ensures the fullest 


C / j fuckingoh . ; 
Ferguson, Pa ge tg 7, — eg hg gham Gate, output from driver and locomotive. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. ’Grams: ‘‘Peckett’’ Bristol 
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HIGH QUALITY HEAVY DUTY LATHES 
FOR THE MODERN MACHINE SHOP 











Swing over bed ay ti 
The illustration below shows two Swift ‘‘C’’ type lathes aan at eee a % we sialiedl “e 
installed in the machine shops at Babcock & Wilcox Ltd., Min. between centres Ko 6’ 3” 9’ 3” 9’ 9” 
Renfrew. These lathes have adequate power, rigidity, and 
wide range of spindle speeds to take full advantage of carbide Swing over saddle... — 17}” 224” 284" 
tools and for heavy duty cutting with high speed steel tools. 
Swing in gap (if required) ... 4’ 0” 4’ 6” 5’ 0” 


The Swift ‘‘C’’ type lathe is built in three sizes shown opposite. 


H.P. recommended for average 


GEORGE SWIFT & SONS LTD. Re: ore ee 15 20 25 


HALIFAX . ENGLAND 


* Beds can be supplied to any length. 




















Sales & Service for... DRUM aD Pel D-ASOQU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone: Midland 343/ (7 lines) ‘Grams: Maxishape, Birmingham. Also at LONDON : ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone: Central 0922 

















tv 
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NEW MUREX PRODUCTS for automatic welding... 


New Murex products for automatic metal arc welding are the ‘“Muramatic’’ automatic equip- 
ment, “Muraflux” granular fluxes and ““Murawire™ filler wire. With the Murex ‘“‘Coilex” electrode, these 


new products make available a complete Murex service for automatic arc welding. 


66 MURAMATIC ” This equ pment 1s suitable for both the 
open arc and submerged are processes. The welding head is avail- 
able as a separate unit or mounted on a deckwelder. Designed for 
use with currents up to 1200 amp. on either A.C. or D.C A full 


1 


range of ancillary apparatus is available 

«¢ MURAFLUX A” Specially developed as a high quality 
granular flux for the submerged arc welding of mild steel and can 
be used with either A.C. or DC Approved by Lloyds Register 
of Shipping and accepted by the Ministry of Transport ; 
“MURAFLUX SI” is also available for the submerged arc 


welding of stainless steel 


«6 MURAWIRE ” Available as a mild steel filler wire con- 
taining approximately 2°,, manganese or as a normal mild steel] 
wire. When used with ““Murawire’’, “* Muraflux A” produces good 


quality welds of a high radiographic standard and can be used 


for Class 1 work 


66 COILEX * The Murex * Coilex ~ electrode is designed for 
use with all types of D.C. automatic welding machines designed 
for continuous coated electrodes. It is suitable for welding all 
classes of steel work and produces butt or fillet welds of a high 


radiographic standard. 


A complete service for automatic welding 








MUREX WELDING PROCESSES LTD. WALTHAM CROSS, HERTS. 


Dec. 


19, 





1958 
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FINE-MESH SCREENING 


<=> AT LOW COST 








» 
aang FF. my ‘asl 
1UM-MER VIBRATORY SCREEN 
High-speed, direct-to-mesh electric vibra- | requirements. Because the body is rigid, 
tion with Hum-mer Screens raises efficiency | the unit can be totally enclosed to ensure 
and lowers costs for all fine screening | dust free working conditions. 
@ Intensity of vibration adjustable to suit mat- @ Wide range of sizes, with one, two and three 
erial and load conditions, without stopping decks. 
machine. @ Suitable for wet or dry screening. 
@ Low power requirements. @ Particles stratified according to size, giving 
@ Screening down to 200 mesh. Cloth easily maximum screening capacity 
changed and tensioned. No ‘blinding ’—less 
cleaning. Full details available on request 


Vember of Atomic Power Constructions Lid. One of the five British Nuclear Energy Groups 
LONBON OFFICE: NINETEEN WOBURN PLACE, W.C.!| TELEPHONE: TERMINUS 2833 WORKS: DERBY ‘icf 


TGa HUS 
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Hf MACHINED CASTINGS & ASSEMBLIES 





P-B-M CASTINGS GO TO SEA 


Aluminium alloy—strong but light in weight, corrosion 





resistant and anti-magnetic—has unlimited uses 

Small wonder that aluminium is coming increasingly in 
demand for ships’ fittings 

PBM aluminium alloy stanchions are fitted in Royal Navy 
Minesweepers— an excellent example of where aluminium’s 


properties are used to the full and another fine tribute 


to PBM quality 


Die-Castine 





We have excellent facilities for supplying castings as fully machined and assembled components 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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ACHIEVEMENT 


%\ 








See 4&9. 
DISTRIBUTOR TYPE 


FUEL INJECTION 
PUMP Type ‘Dpa’ 


The C.A.V. contribution towards the success of the lower-cost modern diesel engine—the ‘DPA’ pump, developed by C.A.V. 
research—has rapidly established itself in a premier position, 150,000 having gone into service in the last two years in all 
parts of the world. Its efficiency has been proved and it is now standard equipment on a number of engines whose names 
are world famous. The ‘DPA’ pump offers many advantages—it is simple, light and compact, ideal for installation where 
space is restricted. It lends itself to the simplest and least expensive form of drive. It is suitable for high speeds, having 
lightweight parts and no highly stressed springs, and needs no special lubrication. Supplied with simple but extremely 


effective mechanical or hydraulic governors, giving close speed regulation. 


The World's Leading Manufacturers of 


FUEL INJECTION & ELECTRIGAL EQUIPMENT 


C.A.V. ACTON - LONDON .- W.3. 
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C. A. PARSONS & CO. LTD. 


These names 


make 
NUCLEAR 


POWER 


HEAD, WRIGHTSON & CO. LTD. 


SIR ROBERT McALPINE & SONS LTD. 





Bradwell, Essex, has leapt into fame WHESSOE LTD. 


as the site of the first commercial nuclear 
power station in the world to be 

built by N.P.P.C. Eight names make 

The Nuclear Power Plant Company 
Limited. N.P.P.C. thus combines the 
resources of eight specialist companies 
whose individual skills are 

co-ordinated to form a unified team 


STRACHAN & HENSHAW LTD. 


capable of undertaking the construction 
of complete nuclear power 


ALEX. FINDLAY & CO. LTD. 


stations throughout the world. 


Bradwell nuclear power station will have 

a guaranteed output of 300 Megawatts. It is 
being built by The Nuclear Power Plant Co. 

Ltd. for the Central Electricity Generating Board. 


CLARKE, CHAPMAN & CO. LTD. 





#, 


Nuclear Power 


PP 


A Greater Britain through 


THE NUCLEAR POWER PLANT COMPANY LIMITED - BOOTHS HALL - KNUTSFORD - CHESHIRE 


Toe wre 
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contracts 


from 


Courtaulds Ltd 


endorse the supremacy of 


Time and again. industrialists large and 
small place repeat orders with Colt. And 
for three good reasons. Colt ventilation 
systems depend in the main on internal 
convection currents not external forces 

and are therefore little affected by the 
vagaries of the wind. Colt offer an un- 
paralleled range of ventilators. And most 
important,every Colt reeommendation is 
based ona thorough analysis of the build- 
ing, plant and process either from a site 
survey or drawings. Such thoroughness 
influences firms such as Courtaulds Ltd. 
It will impress you, too. Ask your secre- 
tary to send for manual to Dept $35 12B 


COLT 8.R.C. 2046 VENTILATORS 
AND WALL INFLOW UNITS 


\ AT COURTAULDS LTD., COVENTRY 


























ally 
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Among the 12,000 major Industrial 
Organisations using Colt equipment are 


36 contracts : 

7 contracts: 
25 contracts: 
14 contracts : 
29 contracts : 
20 contracts : 
15 contracts : 
15 contracts : 
56 contracts : 
22 contracts: 

9 contracts : 
19 contracts: 
21 contracts: 


6 contracts : 


35 contracts 


Pilkington Bros. Ltd 

Richard Thomas & Baldwins Ltd. 
British Oxygen Co. Ltd 
Ferranti Ltd 

National Coal Board 

Ruston & Hornsby Ltd 

Dorman Long & Co. Ltd 

Hoover Ltd 

de Havilland Aircraft Co. itd 
Lever Bros. Port Sunlight Ltd 
Joseph Lucas Ltd 

Philips Electrical Industries Ltd 
The Plessey Co. Ltd 

Smith Clayton Forge Ltd 


Taylor Woodrow ( Buiiding Exports 
Ltd 


COLT VENTILATION LIMITED - SURBITON - SURREY : TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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| 
| 
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HYDRAULIC 
TEST 





for forge and 
heat treatment furnaces 


These pumps are for 





pressures up to 6000 Ibs. 
Fate = per sq. in. and are de- 


PRIEST FURNACES LTD - LONGLANDS - MIDDLESBROUGH ; 3 signed for fitting to 
Shi =, eae os ae tanks or direct to mains. 





Write for full details. 















































OVERHEAD + TRAVELLERS + ELECTRIC GOLIATH 

; MARSHALL : 

<x | E i < 

* . FLEMING . |: 

j 9 

e || v e yaa 

wn | 

O Fa 

U | ri 

0 DELLBURN WORKS MOTHERWELL-SCOTLAND “i 

ad Telephone: Motherwell 50 Telegrams : “Deliburn"’ Motherwell iw) B U D E N B E R G G A U G E C 0 L T D 
BROADHEATH NR MANCHESTER 

LOCO STEAM ’ ELECTRIC GOLIATH d TRAVELLER Regency House, |-4, Warwick Street, LONDON, W.1. Telephone: GERrard 4822-3 
Telegrams : Pyrometer Piccy London. 62, Robertson Street, Glasgow, C.2 

dm RUIS 














| 









SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


STANDARD INTERCHANGEABLE PARTS 
50 cu. ft. hour to 4,500 cu. ft. hour Capacities 


W.S. BARRON 


& SON LID. TWIN on MULTIPLE WORM 
GLOUCESTER BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
experience — Offer the latest in ee en 
TO REGULATE THE FLOW OF MATERIAL 
CRUSHING - GRINDING - MIXING FROM STORAGE BINS. 
FEEDING - SIEVING SIZES TO SUIT ANY LAYOUT. 


MACHINERY Phone: Gloucester 21055/6/7. Cable: BARRON Gloucester. 






Manufacturers with over 50 Years’ 
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IT’S PNEUMATIC-—WITH THESE ADVANTAGES- 


@ Low maintenance costs ©@ Will withstand overload shocks 
@ No fire hazard @ Unaffected by extremes of temperatures 


and moistures 


There are many more advantages to be gained from using Globe pneumatic 
hoists than many people realise. All models have variable speed, are built to 
ensure a long trouble-free life, and are tested to a running overload of 50”;. 
Why not investigate the advantages of Globe pneumatic equipment in your 


works. Our literature will give you full details. 


PNEUMATIC ENGINEERING CO. LTD. 


ASHTON ROAD, HARROLD HILL, ROMFORD, ESSEX 
Telephone : INGREBOURNE 4385! (5 lines) 





ww 
ws 














GAUGING THE STRESS 
without straining the budget 





Saunders-Roe Foil Strain Gauges find the facts 
precisely about any kind of mechanical stress or 
strain—moving or static, large or small, normal 
or abnormal. They are inexpensive and simple to 
install. New applications in which they give 
essential and often unique service are constantly 
being found. 


For instance, Foil Strain gauges have: 


@ measured for the Admiralty the stresses in the 
propellers of sea-going ships. 

@ enabled the Trans Antarctic Erpedition to 
determine the towing force and sledging efficiency of 
“Snocat’ tractors and to measure the magnitude of 
the co-efficient of friction of snow. 


@ located for the Timber Development Association 
the transient high bending stresses of wood and 
plastic archery bows. 


Foil Strain Gauges can mean new facts acquired 
at little cost. Whatever you make, whatever you 
build, Foil Strain Gauges can help you. We shall 
be pleased to send you technical data sheets and 
other information about the range of these and 
other Saunders-Roe electronic products. 


If required our comprehensive service is ready to 
tackle your problem for you and provide you with 
the results you need. 


ELECTRONICS DIVISION 


nders-Roe Ltd., Electronics Division, 


East Cowes, Isle of Wight. 











36 THE ENGINEER Dec. 19, 1958 





BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 





Aero Jet Engine lest Cell Silencer. One of three 


sets for Royal Danish Air Force (Made by BRABY for 
Mild Steel Plate Cyclones and Ducting supplied 


their subsidiary company, Maxim Silencers Limited) 
ind erected at large Cattle Feed Mill in London. 





BRABY, with six factories located in widely separated parts of Great Britain, have, for 
more than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour 
force of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate 
and Sheet Metal Work manufacturing service. 





Pressure Cylinder supplied to Mono Pumps Limited 


We welcome your enquiries. 





FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1.) TELEPHONE: EUSton 3456 


Bexleyheath 7777 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


TELEPHONE: MANsion House 6034 
Belfast 26509 


ONE OF THE WIDE RANGE OF 


PRODUCTS OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: 
Palace Street, Plymouth. TELEPHONE: 62261 
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I} s tvpe 196 filter is robust and 
efficient and capable of passing 150 pints 


r hour at 1 - 0° head 


leaning 1s required \pproximate di 
meter of filter in both cases 3)". 


Filtering element ts a monel-metal cloth 
to the 


or gauze of a mest ding to 


é » accor 
particle size required to filter 










Fixing is by bolt holes provi led in the 
top cover. 


FILTERING ELEMENT 








Send for list No. 390 








AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM - TEL BIRCHFIELDS 4571 


cha { NORRIS BROS. LTD. 


A224 








have teams available to undertake 
| 


| DESIGN, DETAILING 
® and--DEVELOPMENT 


in the following fields :- 





" Aeronautical Engineering 

: : } =| Chemical Plant 

= Electrical Engineering 

=] Mechanical Engineering 

—| Mechanical Handling 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms and 
Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


TRICILIMLLLae e 
— TEL.ABBEY 6132 — 
@ New high voltage @ Availasie with or 


plates without cooling fins Consult > 
@ Fully comprehensive @ Supplied ready 


range of plote sizes wired or bus-barred 
@ Sovings in space, @ Simp''fied connection 
weight and cost arrangements 


for ROTARY UNIONS 


(Patented) 


Bhi i 








~ 
i 

















“4 
USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING ~ 
MACHINERY 
SIZES }"—3° BSP 
SPECIALS UP TO 6° BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 


Telephone Spa 8/11/2 











> 














SenTerCel SERIES 400 selenium 


we ‘ 
2 ae ie, rectifier stacks are available from 


stock and from production. The rectifiers 
are made from a new range of high voltage D ry | 
plates which, coupled with design changes, permit ese 
considerable savings in space, weight and cost. A new E al 
booklet No. MF/101 has just been published and is available vi q Mme § 
free on request. Of interest to designers of conversion equipment, 
this publication gives full electrical and mechanical information 
concerning SERIES 400. 










Main Propelling 
Diesel Engines 
in powers up to 
Standard Telephones and Cables Limited 1,200 H.P. 

Registered Office: Connaught House, Aldwych, London, W.C.2 j 

RECTIFIER DIVISION: EDINBURGH WAY - HARLOW - ESSEX THE NEWBURY n 
DIESEL CO. LTD. 

NEWBURY, BERKS 



































FLAMEPROOF Equipped 
Cranes and _ Hoists by i - = DD 


*RCH ’ FLAMEPROOF equipped 
Cranes and Hoists can be designed 
for operation in any group of 
gases, or corrosive and heavily 
steam - laden atmospheres, or for 
handling with precision highly 
explosive and inflammable materials, 








Reed Crane and Hoist 
E.O.T. Cranes up to 50 tons $.W.L. and 100 ft. span Com pany Li m ited 


Electric Hoists up to 10 tons S.W.L. 
Jib Cranes, Goliath Cranes, Lodge Causeway, Fishponds, 


Winches, Telphers & Runways. Full Catalogue sent on Request Bristol. Telephone: 65-3237/8 Bristol 














We sell efficiency ... 


Efficiency has many faces, but whatever the job it is 
always a pleasure to recognise it. That is as it should 
be, for the personal factor will always be of decisive 
importance. But in this mechanised age efficiency 
increasingly depends on up-to-the-minute plant and 
machinery, designed to make or move your products 
more quickly, more cheaply. 

What about your business? You know the latest 
equipment could cut your costs—you’ve been into it 
all before now—but you may be reluctant to tie up 
your working capital. 

So have a word with us about the best way of 
finaneing it. You'll find the address of your nearest 
U.D.T. office in the local directory. 





UNITED DOMINIONS TR UST L IMIT ED 


UNITED DOMINIONS HOUSE, EASTCHEAP, LONDON, E.C.3 
Over sixty branches throughout the United Kingdom and Eire 














Dec. 19, 1958 THE ENGINEER 39 


* 
We Last neon isis studio drafting machine on Isis tubular stand. 


This is a light-weight precision 
machine for smaller sized boards 
up to 42” by 27° 









Isis drawing table fitted with 
parallel motion straight edge. 


= sere & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 
a 


ss) 






ARISTO 


slide rules of precision 





Isis drawing table fitted with Isis 
drafting machine. 








DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 
BI AAAAABRAAMAANANAAAANMAAAABAA 
| DREDGING PLANT 823° 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 


Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 

















' Hopper Barges co 
Screw Steamers, 
Side and Stern 
Paddle Wheel 
Steamers, Tugs, 

etc. 


New Buckets, 
Links, Pins, 
Gearing etc., 


1, Arripes : 





pK. 7 tl lone 28 ae ae “Q > a Pee supplied for 
existing 
6-yard oil-fired Steam Dipper Dredger, built for the Greek Geveremene. Output 255 evtte gre J Dredgers. 
cobbles and boulders per hour dumped to a radius of feet and a clear height of 
FLEMING « FERGUSON L”™ 
Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “* Phenix Paisley.” 


Londen Agents: Messrs Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. Phone London Wall 4846 








Crane Steamer M.O.W.T.8 built for Ministry of War Transport. Dimensions : 
173 feet by 57 feet by 12 feet 6 inches, Load : 60 tons at 80 feet radius 


Jouble production / 

















24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 2}in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & CL EE 
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SPECIALISED 
FABRICATION 


A large range of fabricatedYconstructions is 
produced by Widnes Foundry & Engineering Co. 
Ltd. The three examples are typical of the 










skilful, comprehensive service offered to industry. 








(Top) Mild steel casing, consisting of two shells; overall 
dimensions 17’ 6” long, 9’ 3° wide, 17’ 10° high. 
(Centre) Aluminium jacketted stainless steel road tank for 







transporting phosphoric acid. (Right) {° Mild steel 





casing, weighing 4 tons, consisting of a cylinder and 





cone; diameter 9 7° tapering to 6’ 2 10’ 41” long 


WIDNES 


FOUNDRY & ENGINEERING CO. LTD 
ESTABLISHED 184! 

LUGSDALE ROAD - WIDNES - LANCS 

PHONE:- WIDNES 2251/4 & 2889 * GRAMS:- ‘FOUNDRY WIDNES’ 








APPROVED BY LLOYD’S FOR CLASS !! WELDING FOR PRESSURE VESSELS 
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Firth-Vickers foundries have 
years of experience in the special 
techniques of producing stainless 
and heat-resisting steel Castings 
for many applications. Our advice 
upon the most suitable type of 
steel for your particular purpose 
is always available. 

Technical literature will be 
sent on request. 


Y ina 























FIRTH-VICKERS STAINLESS STEELS ae. . SHEP FI EAD . 
Telephone: Sheffield 4205! 
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Quality control 






for better protection is... 





smoothing 
the way 
to higher 
production 
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Our Technical Department will be 


THE POWER PETROLEUM co. LTD. pleased to advise on your lubricatio 


ad Office 76 /BE TRAN NDON W C.?2 Bronches ond Det nery requirements and problems 




















SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER - 
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IN SHIPYARDS, as in every sphere of industry, Metropolitan-Vickers are 

in the forefront of electrical progress. Many advances in the design of motors 

and welding machines for shipyards owe their origin to the research, 
enterprise and experience of this great organization. 





METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER 17 





An A.E.1, Company 


LEADING ELECTRICAL PROGRESS 
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We design and construct 


Complete Mineral Dressing 
and Preparation Plants 


for coal, ores, lignite, coke, placer minerals, potash, sea and 
rock salt, and other important minerals. 


Many years practical experience and technical knowledge in this 
special field guarantee the economy, reliability, and efficiency 
of Krupp-built plants. 


4 Resonance Screen 


a Sink-ond-floot Separator 








F RI E D. KRU PP MASCHINEN- UND STAHLBAU RHEINHAUSEN 


U.K. AGENTS: J. M.J.MAUS LTD., 35 NEW BROAD STREET, LONDON €E. C. 2 
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if it’s a Question of... 





ow Cost 
er lreatment 


consult 


ohn Pittam & Co 


The J.P. Water Treatment Service offers a 


country wide technical service organisation backed 
by the laboratories and resources of one 

of the major manufacturing groups of the country 
We shall be glad to provide free consultation 

and advice on request. 


Please send for full 


Technical information 
Please send the J.P. Brochure to f 


JOHN PITTAM & CO. 

(Division of Tannin Developments Ltd) 

London Office : 

Shell-Mex House, Strand, London, W.C.2. 
Telephone : COVent Garden 2211 

Works: 

Ditton, Nr. Widnes, Lancs. 

Telephone : Widnes 2465 


r the attention of 
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A tour of the Phosphor Bronze 
foundries on any average production 
day is remarkable in revealing an 
extraordinary variety in size, 

shape and alloy composition of 
components being cast, processed 

or machined. With one of the best 
equipped non-ferrous foundries, 
backed by eighty years’ experience, 
The Phosphor Bronze Company offers 
expert and dependable service in 
supplying castings in a wide range 

of non-ferrous alloys including 

all types of phosphor bronze, 

gun metals, aluminium and 
manganese bronzes, monel, 

all kinds of white metals, 


nickel and innumerable other alloys. 


fo} The PHOSPHOR BRONZE CO. LTD. 


BRADFORD STREET - BIRMINGHAM 5 


Member of the Birtftietd Group 





Enquiries to: BIRFIELD INDUSTRIES LIMITED - STRATFORD HOUSE « LONDON : W.1. 
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if it’s a Question of.. 


Low Lost 
Water Treatment 


consult 
John Pittam & Co 


The J.P. Water Treatment Service offers a 
country wide technical service organisation backed 











by the laboratories and resources of one 
of the major manufacturing groups of the country 
We shall be glad to provide free consultation 


and advice on request. 


Please send for full 


Technical information 


JOHN PITTAM & CO. 


(Division of Tannin Developments Ltd) 

London Office : 

Shell-Mex House, Strand, London, W.C.2. 
Telephone : COVent Garden 2211 

Works : 

Ditton, Nr. Widnes, Lancs. 

Telephone : Widnes 2465 











The PHOSPHOR BRONZE CoO. LTD. 





Birtietd Group 





BIRFIELD INDUSTRIES LIMITED - STRATFORD HOUSE -: LONDON: W.1. 
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A tour of the Phosphor Bronze 
foundries on any average production 
day is remarkable in revealing an 
extraordinary variety in size, 

shape and alloy composition of 
components being cast, processed 

or machined. With one of the best 
equipped non-ferrous foundries, 
backed by eighty years’ experience, 
The Phosphor Bronze Company offers 
expert and dependable service in 
supplying castings in a wide range 

of non-ferrous alloys including 

all types of phosphor bronze, 

gun metals, aluminium and 
manganese bronzes, monel, 

all kinds of white metals, 


nickel and innumerable other alloys. 





The PHOSPHOR BRONZE Co. LTD. 


BRADFORD STREET - BIRMINGHAM 5 


Member of the Biefietd Group 





Enquiries to: BIRFIELD INDUSTRIES LIMITED - STRATFORD HOUSE - LONDON : W.1. 
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DIESEL-ELECTRIC 


MOBILE CRANES 


have the reach’ required! 


Whether you want to lift up to 60 feet or up to a mere 
1S feet, Morris mobile cranes can be supplied to provide 
the * reach ** required, since the Morris range includes both 
the length and type of jib for most jobs. 


Basically, the essential features of the crane chassis and 
superstructure remain the same irrespective of the length of 
the jib or whether it is of the strut type (as illustrated) or 
the cantilever type 


These features may be summarized as follows : 


Centrally mounted superstructure giving an 
equal radius clearance and stability when 
handling loads over the front or back of the 
crane 


Easy control with no heavy levers to operate 
just a finger touch controls all motions 


Flange mounted motors ensuring perfect and 
permanent alignment. All main assemblies are 
of unit construction 


Four-speed gearbox allows fast or slow travel 
according to the load being handled. 


Hydro-mechanical brakes on al! road wheels 
Fully interchangeable wheels, including tyres, 
rims, brakes and hubs. These components are 
interchangeable on all four road wheels of equal 
size 


By Courtesy f CAMBRIAN WAGGON & ENG Co Ltd. CARDIFF 
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Steel 


For many years the precise control associated with * VSG’ variable 


delivery hydraulic pumps and transmission gears has proved 
invaluable to the Steel Industry. 
Mill and drawbench drives, sawing and measuring tables, 


processing machines and manipulators are a few examples of the 
® by many applications of *VSG’° equipment. 
The Steel Industry is but one of many industries which *VSG’ 
has now been serving for fifty years 
| i SERVING MODERN INDUSTRY <1908~1958 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED + VICKERS HOUSE + BROADWAY + LONDON 


29C 
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The Darlington Forge Limited, long-established 
as major suppliers to the shipbuilding industry, 
are producers of a large and varied range of high 


quality forgings for the general engineering trades. 


> S 


Dec. 


THE DARLINGTON FORGE ULTD., DARLINGTON 


iy, 
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Darlington = borg Limited, long-established 
majo suppliers tooth shipbuilding INCUStry , 


are producers of a large and varied rangs 


quality forgings for the ceneral engineering 








THE DARLINGTON FORGE LTD., DARLINGTON 
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Main Shaft for Bhakra Power 
Station, India, supplied to the 
order of Metropolitan-Vickers 
Electrical Co. Ltd. 


The upper illustration shows 
the Shaft ‘‘as forged’’ and 
the lower illustration rough 
machined, smooth bored, and 
gashed. Delivered weight 

534 tons. 





The latest 
techniques 
in power 
generation... 


... demand 
special alloy steel forgings 


FIRTH BROWN 


STEEL FOUNDERS - HEAVY ENGINEERS 





ALLOY STEELMAKERS . FORGEMASTERS 


THO FIRTH & JOHN BROWN LIMITED SHEFFIELD ? ENGLAND 





Dec. 19, 1958 


: 








RATIOS FROM 


These Standard David Brown Helical 
Gear Units transmit continuously 80 
h.p at 65 r.p.m. to cubing machines 
in feeding stuffs mill. 

Photo by courtesy of Rose, Downs & 
Thompson Ltd. and The British Oil and 
Cake Mills Ltd 








not fit @ 
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TANDARD nnd ? 


From the DAVID BROWN range of STANDARD 
single and double reduction helical gear units, clearly described 
in catalogue F330.8, you can select a unit to meet your speed 
and power needs. 

Write now for this complete catalogue and take advantage 

of production from STANDARD designs of units ranging from 
to 7000 h.p. and backed by DAVID BROWN experience of 
almost a century — backed too by engineers who are always 


available to advise and assist on any special problems. 


DAVID BROWN 


CORPORATION SALES LIMI 
GENERAL GEAR btv548 0m 
PARK WORKS HUDDERSFIELD 
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a 1 Fabricated from 


‘DOUBLE BOND’ 


av) 


M.O.S. Spec. DTD.900/4572 





cy 














= Photograph reproduced by courtes f Handley Page (Reading), Ltd. 
From Africa — from ‘DOUBLE BOND is a chemically-setting metallic plastic avail- 
' = ; able either as a Putty ora Cream. It has a wide range of pro- 
Australia to Americas duction and tradeapplications. *‘ DOUBLE BOND’ can be used 
M both for making objects in its own right and for sealing and 
you will find examples of joining, filling seams, channels, rivet and bolt dimples, etc. 
i ; } The illustration shows an assembly and drilling fixture made 
Cleveland engineering skill from ‘DOUBLE BOND’ (Putty Grade) dy Handley Page 
(Reading), Ltd. It is used in aircraft assembly where extreme 
AN INVITATION Our services are always available in design, stability and accuracy are called for and demonstrates the 
in detailing, and in the costing and construction of all types of structures. excellent forming characteristics and inherent strength of the 
product. 
‘ Phis example, measuring 3ft in diameter, is the first and smallest 
of a series, others 72” in diameter have now been constructed 
with “DOUBLE BOND 
CONTRACTORS, BUILDERS OF BRIDGES | Sole Manufacturers :— 
AND CIVIL ENGINEERS THE KENILWORTH MANUFACTURING CO., LTD 
THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, West Drayton - Middlesex + Telephone: West Drayton 3731 PBX 














Sooner or later you will 
be driven to 





DUS TRACTION 


Specialists in 


dust and fume control 


and pneumatic conveying 


DUSTRACTION LIMITED — 94 REGENT ROAD - LEICESTER - Telephone Granby 2681 2 
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We can Utell you where itis, We ca tel ou hat it doe... 



















. but we can tell you that this plant is in a Research 
Establishment. And that a primary necessity in the plant 
was that the liquid and material in suspension should 
nowhere come into contact with metal surfaces. 

It’s no breach of security to tell you why Flexatex hoses 
were chosen to play an important role in the 

installation. Flexatex hoses offer particularly high resistance 
to inorganic salts and acids, saturated alkali solutions 

and certain organic solvents. Smooth-bore 

construction allows a far greater flow of fluid—and weight 
per foot is less than most types of flexible hose. 

Standard sizes from }” to 3” bore in lengths up to 14’6”. 
Suitable for all fluids or gases at temperatures not 

exceeding 50°C, 


we 


boyygeat® 


[EX AIEX All purpose flexible hose 


WILKINSON RUBBER LINATEX LIMITED - CAMBERLEY - SURREY - ENGLAND - Telegrams : LINATEX, Camberley - Telephone : Camberley 1595 


RINGS | 


FORGED AND 
WELDLESS ROLLED 
TO SECTIONS OR PROFILE 








~ 





~~ \ ae 
i . «s+ made in carbon and alloy steels, 
~~ 
- Pos weldiess and flash-butt welded. Also 
Rings produced from the ‘ NIMONIC ’ 
my ee alloys, Titanium, light alloys or copper 
bearing materials. 
ae 


N. HINGLEY & SONS netuerton) LTD 
NETHERTON IRON WORKS 





FORGE DIVISION—DUDLEY 
* 


TEL: DUDLEY 31016 - GRAMS: HINGLEY DUDLEY 
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STAINLESS AND 
ALLOY STEELS 


manufactured by 


C. G. CARLISLE & CO. LTD. 


Tapping 4 ton arc furnace 
in our Steel Works. 


Cc. G. CARLISLE & CO. LTD. IONA STEELWORKS. PENISTONE ROAD. SHEFFIELD 6 


Telephone : SHEFFIELD 348791/2/3. Telegrams: ‘NICHROME’ SHEFFIELD. 
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FOR SEVERE SERVICES 





CRANE BRONZE 


GLOBE 


VALVES 


with renewable Nickel Alloy Disc 
and stainless steel seat ring 





D46 


Sizes : Screwed }”-3” Flanged }”-3” 


Screwed Hexagon ends with British 
Standard 
American 


Taper Threads—-or to 
Standards. 


British 


Flanged in 


accordance with Standard 


Tables °F’ or “HU diameters or to 
American Standards. 
Crane Bronze Check Valves D122 


or DI45 are recommended for use 


with these valves 


as 


This Globe Valve, designed for services 
under really rigorous operating 
conditions, is one of a series of Crane 
all 


construction. 


Bronze Valves of reliable and 


sturdy 
nickel alloy disc and the stainless steel 
tight 


The plug type 


seat ring effect an extremely 
closure whilst allowing close regulation 
of flow when throttling. The two 
dissimilar metals were chosen after 
extensive metallurgical tests as offering 
the best 
‘wire-drawing’ or 
Both disc and ring are moreover 


resistance to corrosion and 


damage by foreign 
matter. 
renewable and additional discs and rings 













y 


Ya, 


can be supplied. Valves with screwed 


ends are recommended for working 


pressures up to 250 pounds (steam 


500 F): 500 pounds (water, oil or gas, 


cold, non shock). They are 
manufactured from the usual Crane 
high grade materials like all Crane 


products, and are individually tested. 
Sizes 2° and smaller have a union 
bonnet-——larger sizes a bolted bonnet. 


inside screw. Both features make for 
ease of dismantling or reassembly after 
maintenance. Back-seating allows the 
valves to be repacked whilst fully open 


under pressure. 


CRANE 


VALVES OF BRONZE. CAST IRON AND CAST STEEL 





CRANE LTD.., 
LONDON E.C.4 


Brau ¢ he § 


15-16 RED LION COURT, 


Birmingham, Brentford, Bristol, Glasgow. 


FLEET STREET, 
IPSWICH 
london 


Works 
Vianchester " 
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LABORATORY 
ANALYSIS 


The anatysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 




















of MINERALS, ORES, OILS, 
NAN METALS, ALLOYS, WATER, Etc, 

We invite enquiries 

WEST HAM TESTING LABORATORY... 


4094 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, @.13 














Designed to suit your requirements 


For applications requiring continuous, accurate, reliable, smooth drives with frequent operation at any 
speed, the Burnand Electro-Magnetic Clutch is unequalled. It can be operated automatically or by 
remote control, and its simple construction makes it cheap to run and maintain. The Burnand Electro- 
Magnetic Clatch is fitted by leading machine too! manufacturers and is used extensively for planing 
machine drives where a reversing clutch is required ; it is also ideal for converting old planer drives to 


give faster operation. 


Please write for further details 


LTD., 66-106, SHOREHAM ST., SHEFFIELD 1, ENGLAND 


W. E. BURNAND & SON, 








5% 


SHEFFIELD | 
WIRE 


ROPES 



















If your job calls for wire 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 





Also makers of the 


“RAM™ RAILWAY 
WAGON PINCH BAR. | @™* 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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“Them new piston rings have 


made a difference, Paddy.” 
“What ?” 


“I say them new L & C piston 


rings have made a big difference.” 
*Can’t hear a word.” 


“L&C PISTON RINGS. SHE’S 
RUNNING BETTER.” 


** Running better 7 
‘Course she’s running better. 
We've just had new L&C 


piston rings fitted.” 


LOCKWOOD 


Manufacturers of the well 


known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


Piston Rings” for steam ¢ ngines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 


OAS608 ae 

















strongest in action... 
HIGH PRESSURE 
hydraulic cylinders & rams 











For any stroke, bore or mounting... 





Suitable for oil or water... 





Also available . . . Cylinders and 
Rams suitable for MEDIUM and 
LOW pressures. 








RHODES a icon 


Specialists in the design and manus 








facture of HIGH Pressure Hydraulic 
Cylinders and Rams for any particu- 


bt) 





lar application. 
Send enquiries to: 








212 WELLINGTON STREET, LEEDS, 1, 
Telephone: 20104/5. 
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, 
176 cu. ft. Hudson ‘Granby’ Cars in use overseas. 
P . 
High loads - low maintenance 
Hudson's have the facilities, 
the resources and above all the experience 
to supply the most efficient 
types of light railway and trailer 
equipment for any project 
in any part of the world. 
ROBERT HUDSON LIMITED, la» Fe 
RALETRUX HOUSE, MEADOW LANE, LEEDS oe Hud SOfrl 
Telephone: Leeds 20004. Telegrams: Raletrux, Leeds 0 om 
ardor a LIGHT RAILWAY MATERIALS 


Works at 


Leeds, Be Durban & Calcutta 
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Valve control at your 
_ finger tips 


“e 
a ee 
eee 
Oe 
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By R.X. ELECTRIC SERVO MOTOR, a 


product specially designed for 
manual or automatic remote 


operation. 


Motorization of a |2 inch valve 


at 150 p.s.i. for £150 


3; h.p. servo-motor 


fi in 
just a typical example of what can "te? f° valve 
water circuit by 


be achieved with one of our units selected from over twenty  me:ns of patented 


mass produced actuators ranging from 4 to 7 h.p. TE Mapper 
; the valve remained in 
ADAPTABILITY TO EXISTING VALVES— operation avenge 


IMMEDIATE DELIVERY 9 ov erection of unit 


Sales and Service Organization in the Commonwealth and throughout the world. 


SADI ENGINEERING CO. LTD. 


10-14 ANSDELL STREET — KENSINGTON SQUARE — LONDON, W.8 
Telephone: WeEStern 7653 Cables: SADIUNIT, LONDON 






















n 4-cylinder Karl Huller Gm.b.H 
Ludwigsburg 
Germany 











y= 


Special Purpose Machines and Transfer 
Lines Composed of Hiller Standard Units 
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YU Birmingham, 
: England 
& 
iG 
t 0 Karl H G.m.b.H., of Ludwigsburg. Gert 
ata i I eb 
1deé , 
yr H 
ple r ’ 
on n yBSA.T 
DRILLING Bir gham. F id 
SLIDES Karl Hiller GmbH P 
( Br I 





SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & COMPANY LTD. 
KITTS GREEN, BIRMINGHAM. 33. 
Telephone TECHEOR ? 
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CLEAR THOUGHTS ABOUT RAILWAYS 

On Thursday of last week, when commending the 
Transport (Borrowing Powers) Bill to the House of 
Commons for Second Reading, Mr. Watkinson mentioned 
that at his request the Transport Commission had initiated 
a detailed and urgent review of the whole Modernisation 
Plan for British Railways. So few years have passed since 
the Modernisation Plan was itself evolved that it seems at 
first glance odd that “a full detailed and urgent review ~ 
should already be needed. Indeed, some of the socialists 
in the debate attacked the Minister on this and other 
grounds for interfering unduly with the work of the 
Commission, and the need for a review which must throw 
an extra load of work on the Commission was questioned. 
But it must be doubted whether any _ significant 
extra load is being thrown upon the Commission at all. 
For it must surely be the habit of the Commission whilst 
investing large sums of money in the hope of improving 
its business to keep the situation constantly under review, 
just as a private concern would do. Moreover, it also 
seems to us that quite substantial changes have occurred 
since the Modernisation Plan was first conceived and 
that those changes ought to be reflected in the way the 
Plan is carried out. 

Far the more notable change which has occurred since 
the Plan was conceived is that affecting the prospect of 
carrying coal. Again, it may well be that the iron 
and steel industry has been driven by events to re-assess 
upon more moderate lines the rate of expansion in the 
demand for iron and steel within at least the next decade 
or so. There needs, too, to be a recalculation, in the light 
of the extension of the nuclear power programme, of the 
amount of power station fuel which will need moving. 
But what is perhaps even more significant in its relation- 
ship to the amount of freight which the railways may be 
able to carry in the future is the degree to which the rail- 
ways are reacting to their new powers to vary their charges. 
How boldly dare the railways move in that matter ? To 
what extent, by quoting particularly favourable rates for 
kinds of traffic well suited to rail carriage and unfavourable 
rates for unwanted traffics, will the railways in the nearer 
future be able to alter the picture of the kinds of traffic 
flowing along their metals ? To what extent, if such 
changes begin to come about, will plans for the building 
of new shunting yards, loading and unloading bays, &c., 
be influenced ? Will it become necessary to accelerate 
still further the rate at which wagons fitted with continuous 
brakes are being supplied to the railways ? The whole 
of the Plan, in so far as it is influenced by the freight side, 
needs constantly to be kept under review to take advantage 
of the developing situation, and it is satisfactory to know 
that the Federation of British Industries, the Association 
of Chambers of Commerce and the National Union of 
Manufacturers, representing customers, are entering upon 
discussions with the railways about these matters. In 
addition, the Commission—no doubt urged by the 
Government—strongly feels the need to bring its accounts 


into balance at the earliest possible date. Modification 
of the timing of the Plan may help it to do so as, for 
example, by pressing to a conclusion more rapidly than 
originally contemplated the L.M.S. route electrification 
from London to Manchester and Liverpool at the expense 
of greater delay elsewhere 

It is our belief, founded largely upon that of the Com- 
mission itself, that railways have still a large part to play 
in transport in this country, and that for certain limited 
purposes it should be possible to raise them to so high a 
state of efficiency that no other form of transport will be 
competitive with them. But that state of efficiency will 
be attained only if there is a ruthless acceptance of facts, 
unpalatable as well as palatable, combined with bold 
constructive thinking about them so that the railways 
concentrate upon doing what they can do superlatively 
well and do not attempt to compete where competition 
with road transport can never be economic. There is 
plenty of evidence that such ruthlessly clear thinking is 
being done within the Commission. Certainly that 
Commission has at its head a man fully accustomed to 
face unpalatable facts and to accept them as a challenge 
to ingenuity and execution. Yet we wish the propaganda 
department of the railways was imbued with the same 
spirit. It is nonsense, as we pointed out last week, to 
suggest that only two men are involved in moving a train 
load of freight and to claim thereby that no other tech- 
nique can touch such figures of output for load transport. 

We are surprised that Mr. Watkinson allowed himself 
to be taken in by it in the debate. It is equally nonsense 
to suggest that railways are ideally suited to carry bulk 
traffics when, in fact, substantial bulk traffics already 
travel by road! We suggest that the public in this 
country and, no less important, railwaymen themselves, 
would have a greater faith in the future prosperity of the 
railways were the propaganda issued about them more in 
tune with reality. Bringing the railways up to a condition 
where they are really competitive for economic traffics 
with the roads and maintaining them in that condition 
as motorways extend across the country is going to 
demand toil, sweat and tears. Why not say so? The 
fact is that quite a lot of people in this country have more 
than a sneaking suspicion that we could do without the 
railways. It is up to the railways to prove them wrong. 


FINANCING ELECTRICITY SUPPLY 

The Electricity Council has just published a booklet, 
Power for the Future, which contains some useful back- 
ground information about the Electricity (Borrowing 
Powers) Bill, presented to the House of Commons last 
Tuesday. This booklet gives a brief outline of the develop- 
ment of electricity supply in England and Wales, offers an 
estimate of the growth in demand to be expected during 
the next few years, and indicates the cost of providing 
power to meet this demand up to the years 1964-65 
There is no sign of approaching saturation in the use of 
electricity in industry, commerce, the public services or the 
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home. In industry, for example, efficiency of production 
is closely dependent upon the availability of increased 
horsepower per worker, and the latest estimates suggest 
that industrial sales of electricity are likely to increase by 
nearly two-thirds in the next seven years. A similar 
increase is forecast in the sale of electricity to domestic 
users. Sales to commercial consumers are expected to 
rise by 50 per cent and sales to farms are likely to be 
doubled. The public services are comparatively small 
users of electricity, but thanks mainly to the railway 
electrification schemes included in the Modernisation 
Plan of the British Transport Commission, consumption 
is expected to increase by 50 per cent in the next seven 
years. Summarising all the estimates, region by region, 
the electricity supply industry is, therefore, planning to 
satisfy a maximum demand of 29-SMW in the winter 
of 1964-65, compared with a present maximum demand 
of 20-83MW. 

To meet this obligation the supply industry is pro- 
gramming for thirty-eight new power stations (including 
five nuclear stations and five new high-pressure installa- 
tions), a considerable expansion of the grid and super-grid 
systems (including a cross-channel cable link), and, what 
is equally important, a much-needed reinforcement of 
the Area Boards’ distribution networks. The cost of all 
these projects during the next seven years is likely to reach 
the formidable total of £2130 million. Of this total, 
£1030 million is to be sought from internal resources, 
including trading surpluses and provision for depreciation. 
The balance, £1100 million, is to be raised by borrowing 
and the necessary legislation is being introduced in the 
Electricity (Borrowing Powers) Bill. 

The motive behind these wide borrowing powers and 
the prodigious capital expenditures envisaged should be 
clearly understood. It is to give this country the means 
to be strictly competitive as an industrial nation, so that 
it can earn for itself a higher standard of living. It will 
fail in this aim unless the closest vigilance is exercised to 
ensure that the maximum value is obtained for every 
pound of capital outlay. That is why it is essential to 
reduce the capital cost of fixed installations, power 
stations and of nuclear power stations in particular. 
That is why it is important to obtain the optimum usage 
of generating plant, transmission systems and distribution 
mains by a persistent encouragement of off-peak demand 
to improve the load factor. This form of activity has 
been sadly neglected in the past, and it is to be hoped that 
the electricity supply industry will devote a growing 
amount of its resources on the intensive promotion of 
load building with high load factor. 


TRAINING FOR INDUSTRY 

Some months ago, the Industrial Training Council 
was established under the chairmanship of Lord 
McCorquodale. The council consists of representatives 
of the British Employers’ Confederation, the Trades 
Union Congress, the nationalised industries, the Ministry 
of Labour, the Ministry of Education, the Association of 
Technical Institutions, and the City and Guilds of London 
Institute. It originated from a recommendation made in 
the report of the Carr Committee on the Recruitment and 
Training of Young Workers in Industry. The principal 
objects of this council are “to keep under review the 
recruitment and training of workpeople, to provide 
encouragement and help to industries in dealing with the 
training of workpeople, and to collect and disseminate 
information about aspects of training common to more 
than one industry, including information about training 
practices in other countries.” 
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Since its first meeting, in July, the Industrial Training 
Council has devoted a good deal of attention to the 
training problems presented by the coming “ bulge” in 
the number of school leavers. Last week, the council 
held another meeting. It had before it a series of replies 
to a letter which had been sent to employers’ organisations 
and trade unions urging that consideration should be 
given to the Carr Committee’s report. According to an 
official statement following that meeting, there are 
“ seventy employers’ organisations, covering nearly two- 
thirds of all the manual workers employed in Great 
Britain, and a number of trade unions * which are now 
studying the report. On the other hand, there are some 
organisations which have said that “they are not con- 
sidering the report.”” Most of these, the council remarks, 
represent small industries accounting for only a small 
percentage of the labour force. Obviously, for small 
industries and small industrial establishments the problems 
of training are more acute than they are for the large. 
There are, for example, numerous small firms in the 
engineering industry which together continue to make a 
notable contribution to the total product of that industry 
and to technical development of one kind or another. 
But upon many of them the reduced activity which has 
become apparent over the past year has pressed rather 
heavily. That may well be the reason why these small 
firms find themselves unable to give, at this moment, as 
much attention as they would like to the all-important 
matter of training more youngsters. There are training 
schemes, like the group apprenticeship scheme organised 
by the Engineering Industries Association, which are 
making steady progress, though there is scope for much 
more interest in them. The Industrial Training Council 
is undoubtedly approaching its task with zeal. In wishing 
it well, we would express the hope that, in addition to 
keeping under review the recruitment and training of 
workpeople, it will take whatever steps it can to provide 
encouragement and help to industry—and particularly 
to the smaller units of industry—concerning training 
problems. 


WORKS RELATIONS 

Executives in hundreds, if not indeed thousands, of 
smaller engineering firms will have read the report of the 
court of inquiry into the causes and circumstances of a 
dispute within the British Overseas Airways Corporation 
at London Airport last autumn with a certain degree of 
bewilderment. For how does it come about that the 
shop representatives of the men attain to a degree of 
power which is positively disruptive and which makes it 
doubtful which really is in control, management or men ? 
The picture revealed repeated, with variations and in less 
startlingly dramatic colours, that which the Briggs Motors 
inquiry painted ; and it may well be suspected that the 
troubles experienced on the South Bank site in London 
for the new Shell building are closely similar. Need the 
great mass of engineering firms fear that within their 
organisations similar troubles might arise ? Is it inher- 
ent in the evolution of trade union structure that shop 
stewards shall usurp powers that ought truly to belong to 
men higher up the union hierarchy? For our part we 
do not think there is anything very peculiar about what 
has occurred at London Airport, at Briggs Motors, and 
upon the Shell site. Nor we suggest has it much to do 
with trade union evolution. For even in the armed 
forces where strict discipline can be applied there are to 
be noted occasions when there has been a break-down in 
the relationships between officers and men. In the Navy, 
in particular, ships acquire reputations for being “* happy” 
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or “not happy ” according as to whether relations are 
good or bad. In civilian life where, under conditions of 
full employment, it is difficult to apply any more than the 
mildest of disciplinary penalties the art of maintaining 
happy works relations becomes all the more difficult to 
acquire. It is surprising not that there is sometimes 
more or less complete breakdown but that such break- 
downs are so relatively infrequent. 

There is a whole literature about works relations and 
Heaven forbid that we should attempt to sum it all up 
in a sentence here! But there is perhaps one point 
which is worth stressing the more particularly as it can 
bring comfort to smaller firms. It is that by their 
behaviour amongst themselves and to their workpeople 
over everyday affairs the directors of a company can 
exert a really forceful influence upon the works relations of 
the firm concerned. We note again and again when we 
visit firms where relationships all the way up and down the 
scale are obviously good, how the manners are good too. 
To some extent—and providing the firm does not 
become too large—directors get the shop stewards 
they deserve. No firm can ever hope to be blessed with 
shop stewards who see absolutely eye to eye with the 
management. But courteous and considerate directors 
are likely to get stewards, militant maybe, but also capable 
of cheerful compromise. If relationships between manage- 
ment and men in any small firm are good to-day there is 
no reason to suppose that they may suddenly deteriorate. 
Quite the reverse in fact. 


BEGINNINGS IN MEDICAL RESEARCH 

It has become almost trite to remark upon the affinity 
between engineers and doctors. The human body is far 
more complex and far more difficult to understand than 
any machine. But it operates, as engineers’ machines do, 
through the application of natural law. Thus, when 
doctors find a need to provide in some way for “ spare 
parts ” for the human body, the problems of their con- 
tributions are similar to those of designing spare parts 
for machines. The engineer and the surgeon think along 
parallel lines and can, indeed, collaborate with the 
greatest of ease and mutual understanding. Again, when 
the doctors desire, for their curative purpose and to 
assist the surgeon at his work, machines that can tempo- 
rarily take over functions of parts of the human body, 
doctors and engineers need to collaborate and, in fact, 
easily do collaborate, in their design. In that way, 
amongst other devices, oxygen tents, breathing machines, 
and the heart and lung machine have been developed. 
Very possibly the future may see doctors and engineers 
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collaborating on the design of machines capable of taking 
over temporarily the duties of kidneys, the liver, &c., 
whilst some operation is taking place on the living article. 
Will there ever be an artificial stomach, we wonder, 


capable of assimilating anything like as wide a range of 


foods as a real one ? By chance, the other day, we had 
the opportunity to see an early stage in what is possibly 
the development of such a machine and the device we saw 
might have come straight out of an engineering research 
laboratory ! All the apparatus was collected untidily 
upon a typical two-tier hospital trolley. On the lower 
stage were collected two jerricans and a Winchester quart 
bottle ; and on the top level was an untidy array of bits 
of glass tubing connected together by rubber tubes, screw- 
down clips taking the place of valves. In addition, there 
was a transparent plastic container partly full of a pale 
translucent fluid and a large brass cylinder with a handle 
on the top. A piece of spring steel was moved up and 
down (in some way which we failed to mark down exactly), 
and a pencil at its end could be brought into contact with 
paper wound round the brass drum and held in place by 
rubber bands. To record a result the pencil was applied 
to the paper and the drum rotated by hand. One could 
match the device in almost every engineering research 
laboratory in the land ; and wherever it was it would be 
presided over by a small group of enthusiasts entering 
upon early and exciting steps in what was likely to be a 
prolonged research. 

We happened to see this queer device in use. The 
services of a patient were required to act as a guinea-pig 
and it says much for human nature (and latter-day faith 
in the medical profession) that to whatever Heath Robin- 
son standards such a contraption may conform, there 
never seems to be any lack of volunteers in hospital wards. 
Moreover, this human courage is the more refreshing 
because the enthusiasts in charge of the device are likely 
to behave just as enthusiasts in charge of such devices do 
always behave. They are likely, having taken a reading, 
to stop proceedings for minutes at a time (to the apparent 
complete neglect of the patient !) to discuss, often with 
spirit and asperity, exactly what the reading means and 
precisely what went wrong! The patient’s reward—a 
cigarette, a bottle of beer or something equally incon- 
siderable—may not seem adequate payment for any 
discomfort suffered—we do not think the slightest risk 
is really incurred. Yet, in fact, is there not a much bigger 
reward ? Is it not something to contribute one’s mite, 
even a passive guinea-piggy mite, towards the perfection 
of a device which may save thousands of lives or alleviate 
untold suffering in the future ? 





** MONUMENT 10 GEORGE STEPHENSON ” 

** The public is about to do justice to the memory of George Stephen- 
son. His name, which few can speak with indifference—none with 
disrespect—is become historical—that of a great man whose semblance 
should be handed down in marble or in bronze, as a worthy memorial 
from the present to all future time. This, as probably all our readers 
know, is about to be done. The spirited determination, originating 
in the last meeting of the Institution of Mechanical Engineers at 
Newcastle, to erect a noble statue of the great railway engineer in his 
own native North, is being carried out in a worthy manner. For this 
purpose it was decided to raise £5,000, a large portion of which has 
been already secured in Northumberland, Durham, and Yorkshire, 
including handsome subscriptions from his Grace the Duke of North- 
umberland, and the Corporation of Newcastle. 

** Although appropriately originating in the north and among those 
who best knew Mr. Stephenson while living, the suggestion for a statue 
should meet a hearty response in all parts of Great Britain, and we 
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have no doubt that many engineers in the colonies would be glad also 
to contribute their share in the honour of a man to whose genius their 
profession will be for ever indebted. All that railways now are, 
together with the immense material development which has kept equal 
pace with them in all civilised countries, are the direct results of a 


system of engineering which, if Mr. Stephenson was not absolutely 
the first to conceive, he was the first to reduce to practicability, and 
the first to execute, not only upon a working scale, but upon that of 
the greatest works of engineering of his time—-greater than Napoleon’s 
then wonderful highway, that of the Simplon. We refer to the North 
Midland and Leeds and Manchester Railways, works which yet rank 
among the greatest monuments of engineering in Great Britain. With 
these achievements actually before us, the heart throbs with admiration 
at the genius of the man who, having clearly conceived all the details 
of so vast a system, could submit with such patience and unshaken 
conviction to the ignorant and interested opposition to which he was 
at once exposed.” 
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Middle East Oil 


(WESTERN EUROPE AND AMERICA) 
By V. S. SWAMINATHAN, M.A., M.Sc.(Lond.) 


The continuously expanding demand for power coupled with the inability of coal 
to meet these greater requirements has increased the economic dependence upon 
oil, particularly from Middle East sources, until nuclear energy is able to contribute 


a larger share. 


together with future plans to satisfy estimated power demand. 


The post-war expansion of Middle East oil production is reviewed, 


Problems of 


transporting a greater tonnage of oil are examined, including possible routes of 
pipelines and the employment of large tankers. A number of illustrations show 
some of the plant at the oil-producing centres. 


ITH indigenous coal production remain- 

ing static, most Western European 
countries will remain critically dependent 
on abundant supplies of crude oil and 
petroleum products until nuclear energy is 
developed on a substantial scale. Even the 
United States, with its highly developed oil 
and natural gas industry, is reckoned to rely, 
within a decade, on foreign oil supplies to 
the extent of 150 million tons a year. 

The world demand for energy (excluding 
U.S.S.R. and associates) has gone up by 
80 per cent since 1938. In 1955 the quantity 
of energy effectively consumed by the free 
world was two and one-third times as much 
as in 1920. The production of oil and 
natural gas rose virtually seven-fold during 
this period—their contribution went up from 
about one-seventh to over one-half of the 
effective requirements. The official estimate 
of the U.K. Government is that by 1975 
nuclear power will provide the equivalent of 
40,000,000 coal tons. Current consumption 
of energy in Britain in all forms is of the order 
of 250 million coal tons a year, and by 1975 
it is expected to total 400 million coal tons. 

In 1955 oil production outside the Soviet 
group of countries amounted to 695 million 
tons a year. The increase in the world’s 
demand for energy cannot be estimated with 
any assurance of accuracy and an estimate 
based on an increase of 3 per cent per annum 
in the world’s gross demand for energy 
results in an oil production in 1975 of 
1600 million tons a year. The output of oil 


Middle East “ Published Proved” Oil Reserves 


(In million tons) 


End End 
1957 1956 
Ira 4,295 4,025 
Ira 3,300 2,900 
Kuwa 8,100 6,750 
Neutral Zone 710 90 
Qata 200 195 
Saudi Arabia 5,935 3,275 
Souther Arabia 65 
Ou Middle East 60 35 
Total Middle Eas 22,665 19,270 
Total Western Hemisphere 8.055 7,585 
5 27.680 23.665 


Total Eastern Hemisphere 


8.705 31.250 


Total World 


by 1965 is expected to go up to 1200 million 
tons a year 

Proven world oil reserves in 1955 amounted 
to 25,000 million tons. Total estimates of 
recoverable reserves made in 1945 were 
assessed at 70,000 million tons, while in 1954 
they were computed at 85,000 million tons. 
Both these figures excluded the Continental 
shelves ; those including the Continental 
shelves would exceed 140,000 million tons. 
It is safe to predict that the ultimate recover- 
able quantities of oil will prove more than 
adequate to meet the increased needs of the 
world economy as it moves into the age of 
nuclear power. 

To-day. two factors stand out : the marked 
increase in the oil consumption of the lt nited 
States and the phenomenal growth of the 
Middle East production. In 1955, the | nited 
States was a major net importer of oil, 


mainly from the Caribbean region and, to a 
lesser extent, from the Middle East. By 
1965 the U.S. oil consumption is reckoned to 
reach 600 million tons a year, when it will be 
importing around 150 million tons of oil 

an amount virtually equivalent to the Middle 
East oil production in 1955. Unless there is 
some significant increase in other parts of the 
free world, the balance of the U.S. import 
requirements by then will have to come from 
the Persian Gulf area. This would bring the 
total production of the Middle East to 
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400 million tons a year—an increase of 


around 250 million tons per annum within a 
decade. 

According to the latest O.E.E.C.’s report 
on oil, Europe will increasingly depend for 
its future energy on Middle East petroleum. 
The expanding European market provides 
the producing and transit countries with the 
finance needed for their economic develop- 
ment. 

The post-war expansion of Middle East 
oil production has closely paralleled the rise 
of the Western European petroleum proces- 
sing industry. Since the end of the second 
world war there has been a pronounced 
trend towards building refineries in consum- 
ing areas as against direct imports of refined 
petroleum products, and this has altered the 
pattern of international oil trade. 

The contribution of oil and natural gas to 
the energy needs of the O.E.E.C. countries 
was 6 per cent in 1938, 12 per cent in 1950 
and 19 per cent in 1957, and, it is reckoned 
to go up to 24 per cent by 1960. Demand 
for petroleum products, including bunkering, 
more than doubled from 54,000,000 tons in 
1950 to 116 million tons in 1956. In 1957, 
because of the Suez crisis, it was not sub- 


Petroleum Production by Main Areas, 1938, 1946 and 1957 


(In million tons) 
Year U.S.A Caribbear Middle East East Indies U.S.S.R Canada World 
1938 168 33 16 » 28 1 274 
1946 244 62 35 23 | IRS 
1957 381 183 172 9S 24 899 
Rate of Growth of Production by Main Areas 
Middle East 
U.S.A Caribbean Eas Indies U.S.S.R., Canada, Total 
per cent per cent per cent per cent per cent per cent per cent 
Average annual rate 1946-1957 4 9 16 32 14 34 8 
1957 over 1956 (Year) 12 i! 19 6 5 
International Oil Trade by Main Areas 
(In mil 
Exports 1957 1956 Imports 1957 1956 
From Into 
U.S.A 28 20 U.S.A 80 71 
Other North America 10 9 Other Western Hemisphere 61 56 
Caribbean 135 120 Western Europe 137 129 
Middle East 153 155 Other Eastern Hemisphere 74 68 
East Indies 15 1! U.S.S.R., &c 1 1 
Western Europe 5 4 
ULS.S.R., &c 7 6 
Total 353 325 Total 353 325 
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Fig. 1—The catalytic-cracking plant in the Abadan refinery 
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stantially different from the preceding year’s 
level, but it is from now on expected to 
expand once more so as to reach around 
160 million tons by 1960. 

The output of the O.E.E.C. refineries 
represented nearly 90 per cent of consumption 
in 1957 and plans are under way to step up 
processing capacity to match increasing 
inland needs. Crude oil production of the 
countries concerned totalled 11,700,000 
tons in 1957 or, say, 10 per cent of the refinery 
throughput in the same year. Hence the 
greater part of the crude oil processed by the 
O.E.E.C. plants will continue to be imported 
from overseas, for the most part from the 
Middle East. Present estimates are that 
petroleum production in the O.E.E.C. area 
will reach 15,000,000 tons by 1960, and at 
least 20,000,000 tons by 1965. Most of these 
increases are expected to come from France, 
Germany, Italy and Holland. Western 
Europe’s proved reserves of crude oil are 
currently around 186 million tons, equivalent 
to about sixteen years at present rate of 
production. A substantial part of it is con- 
centrated in the six main fields given in the 
order of discovery : Schoonebeck (Holland), 
Matzen (Austria), Ruehle (Germany), Ragusa 
(Sicily), Parentis (France), and Gela (Sicily). 
In 1956 the O.E.E.C. countries had 5600 
producing wells, averaging thirty-nine barrels 
per day. Natural gas production of the 
region in the same year totalled 6073 million 
cubic metres, with Italy leading and France 
taking the second place. 

Turning to the pattern of demand for 
petroleum products, whereas that for petrol 
in Western Europe rose at a mean annual 
rate of 9-5 per cent during the 1948-56 
period, those of gas/diesel and fuel oil 
recorded increases of 14 and 17-9 per cent 
respectively. The post-war European refinery 
construction programme was executed in two 


stages. The first extended from 1948 until 
1954, during which period the region’s 
refinery throughput was raised from 


20,000,000 tons to around 100 million tons 
per annum. In this phase processing plants 
were constructed to yield the maximum 
amount of petrol of good quality ; and a 
distinctive feature was the building of fluid 
catalytic cracking units for converting heavy 
into light fractions. 
building involves the erection of more than 
70,000,000 tons a year of additional distilla- 
tion capacity by the early 1960s, with accent 
on the maximum output of fuel oils, while 





The second stage of 
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Fig. 3—Oil pipelines at Masjid-i-Sulaiman 


quality petrol requirements are met by 
catalytic reforming of light fractions. Desul- 
phurisation installations are also being built 


O.E.E.C. Countries 


from circumstances which are not always 
easily reconcilable must be reckoned with. 
They relate to the needs of consumer coun- 


Oil Consumption Past and Predicted 


(In million tons) 
1950 1956 1960 1975 
Tons Per cent Tons Per cent Tons Per cent Tons Per cent 

Petrol (including white spirits and 13-3 24 25-0 22 32 21 60 18 

aviation fuels) 
Middle distillates (including kero 14-8 27 4 30 38 25 

sene) 260 76 
Fuel oil Pe 20-4 38 45-6 40 71 46 
Other products 5-8 11 10-5 8 12 8 20 6 
Total 54-3 100 115-5 100 153 100 340 100 


to improve the quality of middle distillates. 
In many European countries prices, based 
on the traditional structure of Western 
Hemisphere f.o.b. prices plus freight to 
Europe, can no longer be obtained, whereas 
the price of crude oil remains unchanged. 
The question therefore arises as to whether 


the time has not come for a reappraisal of 


the methods and relationships which have so 
far prevailed in the international market. In 
this reappraisal many problems deriving 








Fig. 2—-Part view of a gathering centre in the Buzgan oilfield in Kuwait 


tries which see, as the demand goes up, an 
ever-growing dependency on oil imports and 
so wish to participate directly in petroleum 
production, even outside their national 
boundaries. On the other hand, countries 
which are producers and exporters of crude 
oil don’t want to be excluded from the 
exploitation of their resources, constituting 
the main source of national wealth. 


Oil in O.E.E.C. Countries, 1957 
(In million tons) 
Consump- Output as 


| 

| 

| Output of tion (includ- | percentage 
| 


Country crude oil =| ing bunkers) | of con- 
in terms of sumption 
crude oil* 

Austria 3-0 2-1 142-9 
France 1-4 20-8 6-7 
West Germany 4-0 17-0 23-5 
Italy 1-4 14-4 9:7 
Netherlands 1-S 8-3 18-1 
Turkey 0-3 1-5 20-0 
U.K. ; 0-1 28-6 0-3 
All O.E.E.C. coun-; 11-7 125-0% | 9-4 
tries 


* 1 ton of petroleum products equals 1°08 tons of crude oil, 
* Reparations deliveries of about 1,000,000 tons a year to the 

U.S.S.R. must be met out of Austrian oil production until 1966, 
t Estimated. 


In most parts of the world the disparity 
is extreme between national oil assets and 
domestic liquid fuel needs. This explains 
why the oil trade has developed under a 
system which is highly integrated inter- 
nationally. The operating advantage which 
the Middle East oilfields enjoy is com- 
pounded of high yield per well, large indi- 
vidual fields and freedom for unit develop- 
ment. These assets have, in the past, been 
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offset by certain physical and technical 
drawbacks, namely, the long tanker haul to 
major European markets and the intractable 
quality of the crude oil for producing high- 
grade motor spirit. The first handicap was 
overcome by the construction of large dia- 
meter trunk pipelines from the Persian Gulf 
area to the Mediterranean, and the second 
overcome by advances in petroleum process- 
ing techniques. 

World production of crude oil has nearly 
trebled since 1938, while the Middle East 
oil industry recorded a ten-fold expansion 


during the same period. Between 1938 and 
from 


1955 output of this region rose 
16,200,000 to 162,500,000 tons Iran 
accounted for two-thirds of the region’s 
entire output in the last pre-war year. After 
Middle East Oil Production 
(in million tons) 
1957 1956 
Bahrein 1-6 1-5 
Iran 4-9 26:2 
Irag 21-5 10-8 
Kuwait 56-4 54:1 
Neutra! Zone 3-4 1-7 
Qatar 6°5 5-8 
Saudi Arabia 481 47.9 
Total Middle East 1724 168-0 
Total Western Hemisphere 579-8 560-7 
Total Eastern Hemisphere 319-5 297-0 
Total World 899-3 857-7 
Iran came Irag, which reached the full 


potential of its initial 12in pipelines by 1939. 

The second world war interrupted further 
development for six years, but Middle East 
production, mainly from Iran, Iraq and 
Saudi Arabia, was stepped up to 35,500,000 
tons in 1946, raising this region’s share of 
world production from 6 to 10 per cent. The 
existence of vast reserves in the Middle East 
had been well established before the war, 
nevertheless, plant, equipment and trained 
personnel were lacking, while there was 
insufficient refining capacity to process the 
mounting crude oil production. Lastly, 
there was the problem of finding a market 
for new output ; however, the revival of 
industry in Western Europe, following 
Marshall Aid, created a rapidly growing 
demand for petroleum products of all kinds. 
Within a decade, the region’s oil production 
had expanded nearly five times the 1946 
figure and its share of world output rose from 
10 to 20 per cent in 1955, although the total 
had doubled in the meantime. 

Apart from further exploration, by aerial 
survey and drilling operations which were 
rapidly increased, many millions of pounds 
sterling and dollars were invested in roads, 
on gathering systems, on pipelines and bulk 
loading installations at Persian Gulf and 
Mediterranean ports. A 16in pipeline, com- 
pleted in 1949, was laid from Kirkuk to the 
Lebanese port of Tripoli, supplementing the 
12in pre-war pipeline and providing a total 
capacity of 7,700,000 tons a year. Another 
of 30in to 32in diameter was completed in 
1952 from Kirkuk to Banias in Syria, with 
an annual capacity of 17,000,000 tons. Yet 
a third pipeline, exceeding 1000 miles in 
length and capable of pumping 15,000,000 
tons a year, was built from the Saudi Arabian 
oilfields to Sidon on the Mediterranean, 
saving the round trip of approximately 6500 
miles by tanker between the Persian Gulf and 
Suez. 

The isolation and the difficult terrain of 
many Middle East oilfields meant additional 
expenditure to provide housing and services 
for personnel. In addition, training centres 
were set up to give instruction to promising 
nationals. Prospecting in the meantime led 
to more important discoveries. In south [raq 
oil was struck at Zubair, near Basrah, in 
1948. This field was connected to Fao 
terminal on the Persian Gulf in 1951, and 
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within four years exports from this field 
reached an annual rate of 8,000,000 tons. 
In 1953, further oil finds were confirmed at 
Rumaila, near Zubair. 

This increase in petroleum supplies posed 
a refining problem, and a major programme 
of new refinery construction was undertaken 
in Western Europe, which had previously 


Middle East Refining Capacity 


(Million tons per annum) 


nd End 

1957 1956 

Aden 5-0 5-0 
Bahrein 10-0 10-0 
Egypt 4-0 3-3 
Iran 15-1 15-1 
Israel 40 40 
Saudi Arabia 10°8 10:8 
Others 44 44 
Total Middle East §3-3 52:6 
Total Western Hemisphere 611-9 591-7 
Total Eastern Hemisphere 340-0 313-0 
Total World 951-9 904-7 


relied on imported refined products. Whereas 
refinery capacity here amounted to 16,800,000 
tons in 1939, by the end of 1954 it was 
stepped up to 110 million tons per annum, 
and this upward trend still continues. 
Another large programme of capital con- 
struction resulted from the planned expansion 
of petroleum production. Oil must be 
transported from the Middle East by sea ; 
hence the boom in world tanker construction. 

This development of production and 
refining capacity illustrates the speed with 
which the Middle East oil industry rose to 
its new opportunities in Western Europe. 
Equal initiative and resource have been 
displayed in the way it streamlined its market- 
ing facilities to deal with changes in demand, 
as between types of oil product. Consump- 
tion of petroleum products in Western 
Europe rose from 27,000,000 tons in 1938 to 
over 75,000,000 tons in 1954, of which over 
80 per cent came from Middle East sources. 
A simple breakdown of these figures reveals 
several interesting changes in the demand for 
specific types of oil product. A major 
development relates to the growing use of 
fuel oil for industrial processes, whilst 
increasing quantities are also employed for 
generating electricity and gas. Mechanisa- 
tion of farming has also called for more 
diesel and gas oil. The pattern of demand is 
changing towards a greater preference for 
the heavier diesel oils for commercial trans- 
port vehicles, accentuated by more econo- 
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mical consumption of petrol by modern 
passenger vehicles. Trends in railway loco- 
motion will result in a large-scale switch 
from coal-driven to diesel-driven locomotives, 
where electrification is either uneconomic or 
impractical. The demand for lubricants is a 
barometer of industrial expansion, whilst 
the growing use of oil for domestic space 
heating portends a steady rise in living 
standards. These developments have brought 
others in their train. Much of the oil-pro- 
ducing equipment for the Middle East and 
plant for refinery construction is now being 
fabricated in Britain and Western Europe, 
thus giving birth to a new industry. Tanker 
construction has meant prosperity for British 
and European shipyards, and the civil con- 
struction industries now have a large stake 
in important new fields of activity. 

The United States oil companies are now 
playing an important part in producing, 
refining and marketing oil in the Middle East 
as well as in Western Europe. In mid-1956 
the Middle East accounted for a third of the 
world’s oil output, and possessed two-thirds 
of its proven reserves. The ownership of 
these resources has shifted and widened with 
their growth. Until the 1920s America was 
a substantial net exporter of oil and products 
and, hence, the U.S. companies were not 
keen on developing petroleum resources 
abroad. But, when the growth of overseas 
supplies was giving their competitors a 
freight advantage—whilst, about the same 
time, the exhaustion of domestic reserves 
loomed large—-they found themselves shut 
off from exploration and exploitation in 
British, French and other colonial territories. 
Their choice was to branch out first into 
South America and then into the Middle 
Fast. 

In the latter region the San Remo agree- 
ment reserving oil for British and French 
interests aroused strong American opposition, 
the more so as the U.S. oil corporations were 
meeting 60 per cent of all foreign petroleum 
needs. The American companies were thus 
in a strong bargaining position. In 1922 
Sir Charles Greenway, chairman of the 
Anglo-Iranian Oil Company, opened negotia- 
tions with the seven interested American 
companies, and in 1928 matters were settled 
by the ** Redline ’’ agreement. Under it, the 
Turkish Petroleum Company was equally 
divided between Shell, Anglo-Iranian, the 


Fig. 4—Crude oil process plant at Kirkuk in Iraq 
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French and Americans—with all four agree- 


ing to buy Gulbenkian’s 5 per cent share of 


production. The U.S. share was represented 
by the Near East Development Company, 
the shareholding of which was eventually 
agreed thus : 414% per cent Jersey Standard, 
41% per cent Socony-Vacuum (now Socony 
Mobil), and 163 per cent for Gulf Oil. 

A British company (Eastern and General 
Syndicate), formed by Major Frank Holmes, 
obtained oil concessions in Saudi Arabia, the 
Neutral Zone and Bahrein. It failed to sell 
the first two, since the Anglo-lranian Oil 
Company took a poor view of their petroleum 
prospects ; but in 1927 it managed to interest 
a subsidiary of Gulf Oil in the Bahrein con- 
cession, and in a half-negotiated concession 
in Kuwait. Gulf Oil, at that time, was 
negotiating for an interest in Iraq Petroleum 
Company. When the “ Redline * agreement 
was signed later, it submitted the Bahrein pro- 
position which was turned down. Later, it 
sold the Bahrein rights to California Standard 
(“* Socal *’), retained the Kuwait option and 
contracted out of the I.P.C. Despite British 
Government protests, California Standard 
commenced drilling in Bahrein forthwith and 
found oil in commercial quantities. 

This Bahrein discovery completely trans- 
formed the Arabian petroleum picture. It 
opened up a possibility of further major oil 
finds in Kuwait and Saudi Arabia outside 
the control of Iraq Petroleum Company. Then 
the Anglo-Iranian Oil Company launched a 
counter-attack and tried, without avail, to 
procure a concession over the rest of Bahrein. 
It obtained one at Qatar and handed it over 
to Iraq Petroleum Company. It failed to 
persuade the latter company to bid for an 
Arabian concession, which ultimately went to 
* Socal”? in 1933. Anglo-Iranian’s only 
important success, with the U.K. Govern- 
ment support, was to invoke the treaty clause 
at Kuwait, and so force a fifty-fifty share 
agreement on Gulf Oil. 

In the meantime * Socal” rapidly con- 
solidated its position in Bahrein. But it 
could only find an outlet in world markets 
for this production by price-cutting, which 
was bound to affect adversely its interests 
elsewhere. The problem was solved in 1936, 
when it transferred a half interest in Bahrein 
and Saudi Arabia to the Texas Company in 
exchange for Far Eastern marketing facilities. 
Two years later a major oil strike was made 
in Saudi Arabia, and the two American 
companies concerned secured a new con- 
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Percentage of Petroleum Sources of Major International Oil Companies, 1957 


Total Other Other Total 
Kuwait Saudi Persia Irag Middle Eastern U.S Venezuela Canada Western! output 
Arabia East Hemi- Hem- | (million 
sphere sphere metric 
tons) 
Standard Oj (New 12-$ 2 2 17-5 2! 485 45 $-§ 119 
Jersey) 
Royal Dutch-Shell 16* 4 4.5 26-5 i 17 42 0-s 3 113 
Gulf Oil 48 5 3 51-5 2 iI i4 1-5 58 
Texas Company 28-5 4:5 33-5 7 42 4 13.5 $3 
British Petroleum §7-§ 28-5 10 ws 0-5 0-§ i SO 
Standard Oi! of Cali- 33-5 40-5 8&-§ 37. § 10-5 ; 4 
fornia 
Socony Mobil Oil 14:5 7°§ 7°§ 41-5 7 39 16-5 4 Ve 
Compagnie Francaise 23 S75 98:5 ! ) 
des Petroles 
Phillips Petroleum e 20-5 72-5 5 15 ) 
Getty idewater 3-5 26 68-5 s x 
Group 
Total output (million) 57-3 49-0 35-5 21-0 176-8 34-5 352-0 146-3 24-5 43 768 4 


metric tons) 


* Under long-term special supply contract with Gulf Kuwait 
Including contract under *. 


Note The ** Total Middle East *’ column also includes the output of Qatar, Bahrein and the Kuwait Saudi Arabia Neutral Zone 
The * Other Eastern Hemisphere "* totals are mainly attributable to production in Indonesia and Borneo while the * Other Western 
Hemisphere ©‘ column refers principally to Latin America outside Venezuela 


cession on it, notwithstanding severe inter- 
national competition. Production and refin- 
ing rose rapidly during the second world 
war, and the problem of marketing the new 
oil was solved by selling substantial quantities 
to the U.S. Government. 

After the war the American companies 
operating in the Middle East decided to drop 
the ‘* Redline’? agreement altogether, since 
it hampered them from taking an interest in 
the mounting Saudi Arabian oil output, 
where the two producing partners needed 
both capital and adjacent European markets. 
The Standard Oil of New Jersey and Socony- 
Mobil forthwith bought 30 and 10 per cent 
shares in the Arabian American Oil 
Company (** Aramco ”’). 

Middle East Oil Companies 


Companies Controlling Groups 


f 50° s etrol aA 
Kuwait Oil spi ° aon play eum (BF 
30°, Standard Oj! of New 
Jersey 
Aramco 30°, Standard Oil of California 
30°, Texas Oil 
10°, Socony Mobil 
23-75% B.P. 
23-75°. Royal Dutch Shell 
Irag Petroleum 23:75°. Cie. Francaise des 
Mosul! Oil Petroles 
Basrah Oil 23-75% Near East Develop- 
Qatar Oil ment Corporation 
Participations and Ex 
plorations 
40% BP 
14°, Royal Dutch-Shell 
6°, Cie. Francaise des Petroles 
Iranian Oil 7°, Standard Oil of New 
Exploration Jersey 
and “ Consortium "'< 7% Standard Oil of California 
Producing 7% Texas Oil 
Company J 7% Socony Mobil 
7% Gulf Oil 
$° Iricon Agency (U.S 


Companies) 
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Refinery at Mina-al-Ahmadi 


Other Middle East oil developments are 
briefly stated. Aminoil and Pacific Western 
took over production in the Neutral Zone. 
The final shift of influence arose from the 
Iranian dispute. Its settlkement passed con- 
trol of Iranian oil to an international con- 
sortium of petroleum companies, in which 
American corporations obtained a 40 per 
cent interest. 

Under the prevailing pattern of Middle 
East oil concessions virtually all the pro- 
duction is in the hands of eight major inter- 
national petroleum companies, representing 
British, Dutch, American and French inter- 
ests. Since the end of the last war, however, 
a steadily increasing number of American and 
other independent concerns have acquired 
oil interests in the less productive areas of the 
region. 

The fifteen countries of the Middle East 
where oil activity is in progress are for con- 
venience divided into three groups of five 
each, thus : (1) large producers responsible 
for 97 per cent of the total output in 1956, 
namely, Kuwait, Saudi Arabia, Iraq, [ran 
and Qatar; (2) five minor oil-producing 
territories, viz. Egypt, Saudi Arabia/Kuwait 
Neutral Zone, Bahrein, Turkey and Israel. 
together responsible for the remaining 3 per 
cent of the region’s combined production ; 
(3) five countries not producing oil, Jordan, 
Syria, Lebanon, Yemen and Dhofar (east of 
Aden), where concessions have been granted 
mostly to independent concerns (largely 
American), but no paying quantities of oil 
have so far been found. In addition, A.G.LP., 
a subsidiary of E.N.I., the Italian State 
Petroleum Company, has been granted, 
pending ratification by the Iranian Parlia- 
ment, an oil concession at Qum in northern 
Iran, as well as three other smaller areas 
east of the Consortium’s area and west of 
Pakistan’s border and two offshore in the 
Persian Gulf. The eventual operation of the 
prolific Qum field may well have an important 
bearing on the future trend of Iranian politics 
and economics. 

Most of the major Middle East oilfields 
are situated adjoining the head of the Persian 
Gulf with ocean terminal near to hand. The 
bulk of Iraq output, however, is far inland— 
the Kirkuk fields are equally afar from the 
Persian Gulf and the Mediterranean. About 
25,000,000 tons of Iraq oil (out of a total 
production of approximately 33,500,000 tons) 
pass annually through the 550-mile pipelines 
from Kirkuk to Banias in Syria, and the 
530-mile pipelines from Kirkuk, through 
Syria, to Tripoli in Lebanon. Three lines, 
12in, 16in and 30in in diameter, carried the 
oil together as far as Homs in Syria, where the 
30in line branched off to Banias and the other 
two continued on to Tripoli. 








The Banias line has an annual throughput 
of 17,000,000 tons, and the Tripoli lines a 


combined throughput of 7,700,000 tons 
Each has seven intermediary pumping 
stations along their route. There is another 


pipeline from Kirkuk to Haifa, but this has 
been disconnected at the Israel-Jordan borde: 
for over nine years 

About 8,500,000 tons of Iraq’s annual 
production comes from the Basrah Oi! 
Company's fields at Rumeila and Zubair. 
south-west of Basrah 4 12in feed 
carries Rumeila’s output for 18 miles to 
Zubair, where it is fed into the 24in and 13in 
pipelines, which take the company’s crude 
oil 65 miles to the ocean terminal at Fao 
The throughput capacity is 10,500,000 tons a 
year, and there is One pumping station at 
Zubair 

Aramco’s production from Saudi Arabia 
is shipped either from the Persian Gulf port 
at Ras Tanura, or from Bahrein via the sub- 
marine pipeline from Dammam, or via the 
Tapline and the Eastern Mediterranean 
lapline is the longest pipeline in the Middle 
Fast, running from Abgaiq adjoining the 
Persian Gulf coast, for 1062 miles, through 
jordan and the Lebanon to Sidon on the 
Mediterranean coast. It is a single pipe, 
30in in diameter, with a throughput capacity 
of around 16,000,000 tons a year 

Bahrein Island has its own terminal and 
refinery and a 34-mile submarine pipeline 
links the island with the Aramco lines on the 
mainland of Saudi Arabia 

The main Lranian oilfields are in the Zagros 
mountains, 200 miles north of the headwaters 
of the Persian Gulf, and are linked to the sea 
terminals at Abadan by a network of pipe- 
lines with an aggregate length of 2000 miles 

In 1946, the first commercial year of pro- 
duction, Kuwait accounted for 800,000 tons 
of crude oil. A decade later the output 
totalled 54,000,000 tons. The number of 
wells connected during this period rose from 
eight to 211. One key to this unprecedented 
expansion and to the future is the deep-water 
oil pier at Mina al Ahmadi, where 2603 
tankers loaded last year 

The capacity of Mina al Ahmadi is being 
expanded. Current facilities comprise an 
oil pier with eight loading berths and five sea 
berths, the latter consisting of two submarine 
lines to each berth, and the expansion pro- 
includes four additional submarine 
pipelines to form two submarine berths 
One of these is a 24in diameter line, 7300ft 
long, to export fuel oil coming from the new 
distillation units forming part of the Kuwait 
refinery expansion project. The other line, 
12in d is to be used for shipping 

The second new berth will 
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marine 
consist of a 24in diameter crude line with a 
loading capacity of 2000 tons per hour, and a 
12in diameter fuel oil line. On land a ninth 
gravity line of 32in diameter was com- 
mussioned 195 These projects increase 
the crude loading capacity of the port 
from 50,000,000 to 75,000,000 tons a year 
An agreement made by the _ Iranian 
Government and an Italian company meant 
that the forme! nted producing rights to 
an operating concern owned jointly by the 


National Iranian Oi! Corporation (N.1.0.C.). 






a State entity, and the A.G.I.P. Mineraria, an 
Italian State undertaking Under it the 
Iranian Government will share profits of the 
venture, if successful, with the operating 


company, on a fifty-fifty basis. Since, how- 
ever, the former owns half of the operating 
concern, it will also get remaining 
profits. This brings Iran’s share up to 75 per 
cent with the other 25 per cent going to 
A.G.I.P. Hence, this pact was designated as 
75-25. There are, however. other factors in 


half of the 
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this arrangement which are apt to be over- 
looked. Thus, the land to be explored is 
most attractive to oil prospectors because of 
its proximity to producing fields, and there is 
little question that oil companies would have 
competed for the right to explore it by 
offering substantial bonus payments as in 
Venezuela and Canada. In this agreement 
Iran has consented to forego such payments. 
Furthermore, the Iranian Government is 
committed to contribute half the capital 
required in the development of the oilfields 
if oil is found. Under the conventional 
fifty-fifty agreement Iran would be required 
to make no financial investment whatsoever 

Another pact, negotiated between a private 
Japanese company and Saudi Arabia, is 
referred to as fifty-six-forty-four. Under it, 
the latter country is to receive 56 per cent of 
the net income of all phases of an integrated 
operation (including transport, refining and 
marketing) outside, as well as inside, the 
country. But, in fact, the terms may not be 
as favourable to Saudi Arabia as the catch 
phrase fifty-six-forty-four, and the sharing of 
income from the integrated operation would 
imply. For one thing, the Saudi Arabian 
Government had agreed to forego bonuses 
for granting exploration rights, which in the 
light of the area involved, could have been 
considerable. For another, the requisite 
facilities for transporting, processing and 
marketing do not yet exist. Even if oil is 
found, it may be years before there is a net 
profit for the integrated operation to be 
shared. 

In fine, all agreements between countries 
with potential petroleum resources and oil 
companies must necessarily be worked out in 
terms of the specific situation : the relative 
geological prospects, the risks and costs 
involved, the geographical situation, the 
availability of market outlets and many other 
factors. 

Fifty-fifty is not so much a magic formula 
as a workable proposition. As an approach 
to the problems of agreement it has advan- 
tages that the experience of many nations, 
and several oil companies, has proved. It 
relieves the oil-producing country of any 
financial risk, placing it on the company 
concerned, which is in a position to evaluate 
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it, and spread the risks of the search for oil 
over many areas. Any basis other than 
fifty-fifty could well give rise to an imbalance 
of interests likely to reduce the attractiveness 
of the venture for one or other of the parties. 
[his applies particularly to countries whose 
citizens do not have to risk capital, technical 
resources and organisations to locate, pro- 
duce, refine and market diverse petroleum 
products. This is broadly true of most of the 
Middle East countries at the present time. 
Middle East—Growth of Oil Royalties 


(In £ million) 


1950 1952 1954 1955 1956 1957 
Kuwait 4 60 78 100 100 N.a 
Saudi Arabia 40 60 65 100 100 Nua 
Iraq 5 40 68 74 69 49 
Iran 16 w 54 16 
Qatar 2 7 °13 Nia Nia 
Bahrein I ! 4 3 Nua Nia 


While the importance of the Middle East 
as a source of oil to Britain and Europe is 
very well known, its role as a market for 
British goods is not as well realised. Britain 
is the largest single supplier of goods to this 
area, accounting for around one-third of its 
foreign supplies. The U.K. exports to the 
Middle East in 1957 were worth £154 million, 
or 5 per cent of its total exports. The three 
most important and rapidly growing outlets 
for the British manufacturers are the petro- 
leum producing territories—Iran, Iraq and 
Kuwait. Its major shipments to them consist 
of machinery and vehicles of various kinds. 

In 1957 Iran’s imports from Britain 
(machinery, electrical apparatus and iron and 
steel products, partly for use in refinery 
construction and in part for the Khuzistan 
development scheme) were worth £36,000,000. 
Her exports to the U.K. were of the value of 
£36,000,000, mainly petroleum and to a 
minor extent textile yarns, raw wool and 
hides. Britain’s shipments to Iraq last year 
were valued at £34,000,000, spread chiefly 
between machinery, manufactured goods 
and electrical appliances. In the same period 
close to 90 per cent of Iraq’s exports was 
petroleum valued at £110 million, of @\hich 
£11,000,000 worth was sent to Britain. 
Kuwait's oil exports to the United Kingdom 
in 1957 were valued at £134 million, or vir- 
tually half of its oil shipments, and Britain’s 





Fig. 6—Oil harbour at the Aden refinery 
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shipments to this tiny sheikhdom were worth 
£25,000,000, or half of its total imports. 
The other Persian Gulf states—Bahrein, 
Qatar, Muscat and Oman and the Trucial 
sheikhdoms—took £15,000,000 worth of 
imports from Britain, and their combined 
exports to the U.K. (mainly oil) were valued 
at around £20,000,000. 

The Iraq Development Board is at present 
engaged on a six-year plan, ending 1960, 
during which period £500 million will have 
been spent largely on long-term projects in 
flood control and irrigation, roads and public 
buildings. The U.S. gorporations, in 1957, 
carried out around £250 million worth of 
work, roughly two and a half times that of 
British firms. To complete the subject, last 
year (1957) the U.K. imports from the 
Middle East, consisting mainly of crude oil 
and refined petroleum products, totalled 
£211 million, while its exports to this area 
amounted to £154 million. 

For the movement of oil and products over 
long distances marine transport is generally 
cheaper for the same mileage than pipe- 
line. Thus, the Tapline athwart Arabia from 
the Saudi Arabian oilfields to Sidon, a dis- 
tance of approximately 1000 miles, reduces 
the westward tanker haul by some 3700 miles. 
Moreover, tankers using the Suez Canal have 
to pay transit dues equivalent to the cost of a 
further 1000 miles of sea voyage. Therefore, 
the cost advantage for the pipeline under 
these conditions is considerable. 

But this cost situation is in a state of flux, 
because the size of the ocean-going tanker has 
gone up markedly since the second world 
war. The outlay for moving oil in tankers 
of 12,000 tons deadweight was stated in 1953 
to be roughly one-quarter higher than in 
vessels of 32,000 tons. Larger tankers 
will still further reduce costs. 

Estimates published by the Institute of 
Petroleum in 1954 indicated that if a large 
diameter pipeline (30in and over) was used 
to its full capacity, its costs per ton-mile 
would be double those of a 32,000-ton 
tanker. Smaller diameter pipelines, or those 
employed at less than full capacity, would 
have appreciably higher costs. Reasons for 
this are set out partly in terms of steel and 
power needs—the steel requirements for 
moving the same quantity of oil the same 
distance being more than twice as high, and 
power needs virtually double, in a 30in pipe- 
line as in a 32,000-ton tanker. The full 
comparison would, however, be highly com- 
plex, and cannot be computed precisely with 
data to hand. Tankers, for instance, would 
almost certainly suffer more corrosion than 
pipelines, and call for more maintenance. 


Of the total Middle East oil output of 


145 million tons (20-6 per cent of the world 
production), 67,000,000 tons passed through 
the Suez Canal, compared with 40,000,000 
tons via the pipelines reaching the Mediter- 
ranean. In mid-1956 the passage of tankers 
was beginning to approach the canal’s total 
capacity. Allowing for the completion of the 
programme of improvement under way 
during the first half of 1956, the transit 
capacity would have increased to between 160 
million and 180 million tons. Then, assum- 
ing that plans to enlarge pipeline capacity are 
also proceeded with, the Suez Canal should 
be able to cope with demands made on it by 
1965. But, a decade later, it is reckoned that 
there may be 300 million to 350 million tons 
of crude oil seeking south-north passage 
through the canal, an amount vastly in excess 
of its prospective capacity. 

Transit dues paid by tankers using the 
canal are approximately the equivalent of a 
further 1000-mile journey. From the Persian 
Gulf to the U.S. east coast the distance round 
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the Cape is about 12,000 miles, or nearly 
3600 miles longer than through the Suez 
route, but it is cheaper per ton of oil moved 
to send a super-tanker (40,000 tons dead- 
weight or over) to the Atlantic coast of 
America via the Cape than a standard-sized 
ship (say, 32,000 tons deadweight) through 
the Suez Canal. The main drawback of the 
Cape route pertains to the extra time taken. 

The future costs of moving oil from Persian 
Gulf ports to locations west of Suez will be 
conditioned by the costs of operating a fleet 
of large, efficient and economical tankers, in 
competition with overland pipelines. Such a 
condition is healthy for all concerned—pro- 
ducers, transporters and consumers—since it 
assures that the most economical form of 
transport will be forthcoming to deal with 
the increased quantities of crude oil to be 
moved to market. At present, a pipeline 
has only a slight cost advantage over tankers 
transporting oil from the Persian Gulf to the 
Mediterranean. Following their relatively 
low operating costs giant tankers of to-morrow 
will undoubtedly wipe out this advantage. 
In the immediate future, therefore, the pipe- 
lines already in operation between these 
points will be hard pressed to keep expenses 
low enough to meet this challenge. New pipe- 
lines will be economically justified only under 
the most favourable conditions, namely, low 
construction costs, efficient management, 
continuously high throughput and the co- 
operation of the Governments of the countries 
through which they pass. 

A tanker has the important advantage of 
flexibility. Thus, if one route is found 
unprofitable, it can be transferred to another. 
A pipeline is a fixed facility ; therefore, the 
requisite operating costs and security of 
operations can be attained only if the follow- 
ing basic conditions are met (so that the con- 
struction costs are justified in relation to 
tanker haul). 

The line must be operated at full capacity ; 
the line must be efficient, and have low 
operating costs, which means large diameter 
lines (30in to 36in or more), with a minimum 
number of pumping stations equipped with 
simple and robust machinery ; they must be 
built at a minimum cost by skilled planning 
and construction technique ; the Middle 
East Governments concerned must provide a 
stable, favourable economic climate, to 
justify the huge investments called for by new 
pipeline facilities and provide continuously 
for the period of the concession ; a security 


for title to property or rights and sanctity of 


contracts entered into, non-interference with 
managerial control of the company’s norma! 
operations, and the opportunity to make a 
fair profit on the capital investment. 

The Suez Canal Company has been faced 
with the problem of enlargement and 
improvement, to enable the canal to meet the 
continual growth of shipping needs, and, by 
way of comparison, close on 100 million 
cubic yards of dredging and excavation were 
required for the digging of the original canal 
opened in 1869, since when 500 million cubic 
yards have been dealt with. 

In 1954, plans for the Eighth Development 
programme were formulated, the goal being 
the transit of 18,000 ships a year (13,200 in 
1954), including tankers of 36ft draught, each 
carrying approximately 40,000 tons of oil. 
Its execution would have made possible an 
annual traffic through the canal of over 100 
million tons of petroleum (45,000,000 tons in 
1954). 

The major oil companies estimated that 
the probable amount of oil traffic by 1970, 
taking into account the increased petroleum 
needs of Western Europe, would total some 
250 million tons. Allowing for the trend 


towards larger tankers, and also for other 
traffic, the number of ships to be taken by 
the canal at that period was placed at 30,000 
a year, and it appeared necessary to enlarge 
the navigable channe! to take tankers drawing 
up to 40ft with a deadweight of the order of 
60,000 tons. 


World Tanker Fleet at end of 1957 


(2000 deadweight tons and over.) By Flag and Ownersh.p 
Oil Share 
blag com Others Total of 
pany total 
per cent 


(Million tons deadweight) 


British 5-8 2-6 8-4 17 

Liberian 14 6-9 8-3 17 

U.S.A. 43 16 79 16 

Norwegian oO} 7-2 7:3 1S 

Panamanian 1-7 1-7 +4 7 

Other Western Europe 3-4 bo 10-2 0 

Other Western Hemi 1-2 0-5 1-7 3 
sphere 

Other Eastern Hemi 1-5 1-5 ; 
sphere 

U.S.S.R., &c 09 oo | 2 

Total 17-9 31-7 49-6 | 100 

Fleet at end of 1956 16-7 27-7 4 

Net increase, 1957 1-2 40 5-2 


The Suez Canal is being operated success- 
fully by the Egyptian Government. The 
daily average of ships in transit was 47-9 
last February (1958), compared with 41-9 
two years previously. Income was running 
at a correspondingly higher rate of around 
£40,000,000 a year, against £35,000,000 per 
annum under the Suez Canal Company’s 
management. Last May, it was opened 
again to vessels of 35ft draught as in 1956. 

Three American companies signed con- 
tracts last July (1958) to carry out a two-year 
programme to deepen and widen the Suez 
Canal. They are the Atlantic Gulf Pacific 
Company, the Standard Dredging Corpora- 
tion and the Hawaiian Dredging and Con- 
struction Company. It provides for deepen- 
ing the canal in certain parts to permit 
passage of ships of 37ft draught. At present 
ships of more than 34ft draught cannot get 
through. The canal will also be widened at 
certain parts. The total cost of the operation 
is around £6,540,000. 

Details of the so-called Nasser plan are 
under discussion. In outline, it would cope 
with an estimated annual oil traffic of 275 
million tons by 1970, by doubling the canal 
throughout its length, and providing a 
north-bound channel capable of accommodat- 
ing fully-laden tankers of up to 70,000 tons 
drawing up to 45ft of water. Such a project, 
which would call for new and bigger tugs 
and dredgers, enlarged port facilities and 
more pilots, would cost well over £100 
million and take fifteen years to complete. 
To finance such a development President 
Nasser promised last April to reserve 25 per 
cent of canal earnings——say, £10,000,000 a 
year at present rates. It will, however, be 
necessary for the Egyptian Government to 
raise a loan before it can embark on this 
expensive undertaking. 

International oil companies have been 
reviewing their future plans for moving 
markedly increased tonnages of Middle East 
oil in about ten years’ time to Europe and 
the United States. If plans for enlarging and 
deepening the Suez Canal are carried out on 
time this route might be capable of handling, 
say, 130 million tons of oil by 1965. Turning 
to the alternative method of transport, the 
pipeline capacity from Iraq and Saudi 
Arabia to the Mediterranean is 40,000,000 
tons. The capacity of the Tapline is being 
raised to 20,000,000 tons, and this could 
further be stepped up to 25,000,000 tons. 
Iraq Petroleum Company has plans to add 
9,000,000 tons to its pipeline to Tripoli by 
partly looping the line, and has also con- 
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World Tanker Building by Age, Size and Propulsion 


(Million tons deadweight) 


Size in thousand deadweight tons 


Year of construction 


Under 15 15-30 
Betore 1933 2-3 0-2 
1933-1939 1-4 0-4 
1939-1946 3-4 10-8 
After 1946 3-5 19-6 
Total 10-6 31-0 
Steam 2-7 18-1 
Motor 7-9 12-9 


sidered the feasibility of gaining another 
7,500,000 tons by diverting its Haifa pipeline 
to Sidon. If all these projects materialise, 
the throughput of the Mediterranean pipe- 
line terminals would total, say, 66,000,000 
tons. 

The building of a pipeline from the Gulf 
of Aqaba to some Israeli port holds promis- 
ing prospects. Apart from the formidable 
political risk, the main disadvantage of such 


New Tanker Building Under Construction o1 


- Total 
30-45 45-65 Over 65 

».§ 

1-8 

14-2 

71 0-6 0-3 31-1 
r LF 0-6 0-3 49-6 
6 0-6 0:3 27-9 
0 34-7 


Megawatts installed 
capacity 


5,000--6,000 by 1965 
1.580 by 1964 
850 by 1965 


United Kingdom 
United States of America 


France 

Russia 2,000. 3,000 by 1960 
Russia (4,500--6,000 by 1965) 
Sweden 400 by 1966 
Czechoslovakia 1,650 by 1970 
Euratom 15,000 by 1967 


on Order 


(Million tons deadweight) 


Size in thousand deadweight tons 
Total 
Under 15 15.30 30-45 45-65 Over 65 
As at end of 1957 0-2 8-0 13-3 9-§ 19 32-9 


a line would be the considerable loss of time 
entailed in loading and unloading at the 
terminals. 

Another pipeline from the Persian Gulf to 
the Mediterranean would go some way 
towards meeting the oil needs of Western 
Europe and America in 1965. This would 
link the oilfields of Kuwait, South Iraq and 
possibly Iran with the Turkish port of 
Iskenderum. The most direct route travers- 
ing Syria would be around 900 miles ; whilst 
a route athwart Irag and South Turkey, avoid- 
ing Syria, would be just over 1200 miles, 
some of it through difficult terrain. The 
outlay on a 30in diameter pipeline, with a 
capacity of 25,000,000 tons a year might 
vary from £70,000000 to £100 million, 
depending on the topography, and for a 40in 
diameter pipeline, with a capacity of 
45,000,000 tons, from £95,000,000 to £125 
million. This pipeline would save a 7000- 
mile haul round Arabia and back by tanker, 
apart from relieving pressure on the Suez 
route. 

There is, moreover, a trans-African pipe- 
line proposition, 2000 miles long, 24in in 
diameter, over an all-Commonwealth route 
from Mtwara to Walvis Bay, with a pumping 
capacity of 30,000,000 tons and costing 
around £200 million. Its capacity would be 
sufficient to fill one super-tanker of 85,000 
tons deadweight every day at the Walvis 
Bay terminal, nearly 5450 miles from 
Southampton and 6250 miles from New 
York. From Abadan in Persia to Mtwara 
the distance is 3450 miles and smaller tankers 
could carry crude oil on this shorter run. 
This all-Commonwealth pipeline is less 
exposed to wartime destruction, or peacetime 
extortion, than any other route so far 
developed or planned, and points in its favour 
are the prospect of increasing tolls that may 
be exacted by Egypt and the growing risk of 
continued dependence on the Mediterranean 
route. 

During the second half of this century 
world energy requirements are reckoned to 
rise at approximately 2 per cent per annum 
compared to a level of about four times that 
of to-day (vide * Peaceful Uses of Atomic 
Energy,” Proceedings of the International 
Conference in Geneva, August, 1955, Volume 
1, page 38 seq.). 





Estimated World Consumption of Energ, 


Assumed annua! compound rate of growth 
5 14° 20 


Year r Apa 24 Ye 4 
(Thousand million tons of coal 
equivalent) 
1950 3 3 3 
1975 4°5 5 6 
2000 7-5 9-5 12 


Below is an estimate of the world reserves 


of fossil fuels, in thousand million tons of coal 
equivalent : 


Coal and lignite 3000 
Oil and gas 300 
Oil shale and tar sands 150 


It seems unlikely that coal production can 


expand at anything like the most conservative 
estimate, and, in fact, a figure of 0-5 per cent 


has been suggested. Although foreseen oil 
and natural gas resources will be more than 
ample to fill the energy gap by the end of the 
century, it is more than likely that the utilisa- 
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tion of these for power production may well 
be overshadowed. by increased demand for 


petrochemicals, and new materials for 
plastics, &c., as well as the more 
specialised liquid fuels which petroleum 


alone can furnish. 

It appears reasonable to expect nuclear 
power to bear the brunt of the expansion in 
energy demand and to be the provider of a 
large proportion of the world energy needs 
by A.D. 2000. The civil nuclear programmes, 
so far announced, point to this goal : 


Percentage of total 
electricity consumed 


Percentage of total 
electricity generation 
capacity 


No. of stations 


19 1s 25 
27 1-6 2:7 

7 3-0 5-6 

> 8-0 c. 12 
(10-12) (c. 9-12) (c. 14-18) 

2-2-25 3 

6-8 25 33 
35-50 c. 20-25 c. 30 


Other countries actively engaged in plan- 
ning nuclear power programmes include 
Western Germany, Norway, Italy, Poland. 


Israel, Australia, India, South Africa and 
Brazil. 
Even at the dawn of the next century 


nuclear power can be considered as more 
likely to affect the balance of the products 
derived from crude oil than to supplant it. 

To-day, the United States is well fitted to 
point out that the way to national develop- 
ment for Middle East countries must come 
along the road of respect for others as well as 
insistence on their rights. They should be 
made to understand that neither government 
agreements nor private contracts are to be 
entered into lightly, or quickly abandoned 
when such a step seems expedient. Signed 
contracts have a validity of their own and 
when a Sovereign state is a party to a contract 
it may not repudiate its pledged word with 
impunity. By and large, the experience of 
oil companies in the Middle East has shown 
that a willingness to play fair and to meet 
reasonable points of view half-way brings a 
corresponding response from those in 
authority and the inhabitants of the countries. 


Mechanics of Train Running 


By O. S. NOCK, B.Sc., M.1.C.E., M.I.Mech.E., M.I.Loco.E. 
The degree to which economic and engineering factors are bound up in the enter- 
prise of running a railway, though appreciated in the broadest sense, has not 
always been fully implemented in the past. Much has been done in recent years 
to clear away some of the misconceptions, uncertainties and prejudices of old 
traditions, and in a recent paper presented to the Institution of Locomotive 
Engineers, Mr. S. O. Ell has collated a vast amount of data based on his work at 
Swindon. In this article the author, who has had the privilege of seeing something 
of this work at first hand, reviews and comments upon the paper. 


T was as long ago as 1885 that the dis- 
tinguished American engineer, A. M. 
Wellington, said: “It would be well if 


engineering were less generally thought of, 
and even defined, as the art of constructing. 
In a certain important sense it is rather the 
art of not constructing; or to define it rudely 
but not inaptly, it is the art of doing that well 
with one dollar which any bungler can do 
with two after a fashion.” 
more than seventy years ago, might well be the 
battle-cry of all who are concerned with the 
job of trying to increase productivity to-day, 
and that would include everyone in the 
service of railways. Mr. Ell’s paper strives 
to show how a precise knowledge of the 
mechanics of a train in motion can be used 
as a well-nigh priceless tool in the operational 
management of a railway. The theory is well 
known. It has been expounded, and com- 


That saying, of 





the applications were in the majority of cases 
crude, if not downrightly inaccurate due to 
the rough and ready methods by which the 
experimental data were obtained. In his 
work as assistant, research and development 
(rolling stock) to the Chief Mechanical and 
Electrical Engineer of the Western Region, 
British Railways, Mr. Ell has been responsible 
for carrying out much very important experi- 
mental work with the former Great Western 
dynamometer car, and on the stationary 
testing plant in Swindon works, and it can 
now be said that perhaps the most hitherto 
elusive of all experimental quantities, train 
resistance, has been established to a high 
degree of accuracy, and from this funda- 
mental quantity, Mr. Ell’s work in the plan- 
ning of train schedules has followed naturally. 

At the outset, in displaying the time-table 
for a section of important main line in 











mented upon, at length in the past by graphical form (Fig. 1) Mr. Ell produced a 
Lomonosoff, W. E. Dalby, and others ; but virtual epitome of the whole problem of 
i ee 
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Fig. 1—Graphical time-table diagram. Western Region, Paddington-Wolverhampton 


railway operation. He said, concerning this 
diagram: “Each line is the space-time 
relation of a train. The whole complex net- 
work shows the services provided to meet 
public needs within the limitations of the 
technical equipment. It reveals the traffic 
control. It signifies the veins and arteries 
of the enterprise. Yet each line can be pre- 
cisely determined by the mechanics of the 
train. Formerly, whilst the traffic pattern 
remained uneventful in character and the 
technical equipment stable by nature, many 
of the functions of the mechanics of the 
train could be performed empirically and 
more or less passably. But when any novelty 
is about to be introduced, especially on a 
large scale, forward planning is impossible 
without the help of the mechanics of the 
train. It is absolutely essential in operation 


research, which is the only efficient way of 


obtaining maximum productivity of the 
enterprise at lowest cost, and of specifying 
technical equipment of the right type and 
the right power...” 

The diagram, Fig. 1, relating to the main 
line of the Western Region between Padding- 
ton and Wolverhampton, is worth a close 
study for its own sake. It shows clearly the 
paths of the through express passenger trains 
leaving Paddington at 9 a.m., 9.10 a.m., 
10.10 a.m. and 11.10 a.m., and trains running 
at similar schedules in the opposite direction, 
but it shows also the almost incredibly slow 
running demanded by the present time-table 
for some of the freight trains. One, for 
example, leaving Greenford at about 10.10 
a.m. is no further than Princes Risborough at 


3 p.m. in the afternoon! There is no field of 


railway enterprise that offers greater financial 
rewards for increased productivity than the 
drastic acceleration of freight train services, 
and with the fitting of continuous brakes 
to all vehicles, and the possibility therefrom 
of safe running at considerably higher speeds, 


the basic data of train resistance established 
in experimental work, such as described by 


Mr. Ell, will be invaluable in the planning of 


entirely new time-tables. It should be 
emphasised, however, that Fig. | represents 
the planned time-table, on which daily running 
of the railway is based. The availability 
of precise data, both in respect of locomotive 
capacity and train resistance, enables time- 
tables to be planned so as to give greater 
margins between trains at junctions and other 
conflicting points, and so to give more liberal 
margins for recovery. 

So far as locomotive 


of the older empirical formule will indicate 
that a great deal has been done over the years 
to reduce the resistance of passenger stock. 


Resistances of Current Passenger Stock 


Resistance, pound 
Speed, m.p.h per ton 
10 3-65 
20 4°53 
30 5-67 
40 7-01 
50 8-58 
60 10:33 
70 12-30 
80 14-52 
90 : 17.07 





power is concerned, 3000 
the verifying of the 
basic tractive effort 
relations, by means 
of the controlled road 
system of testing, has 
been discussed many 
times previously in 
THE ENGINEER ; but 
for ready reference the 
diagram, Fig. 3, is 
included herewith, to- 
gether with the accom- 
panying “* key,” taken 
direct from Mr. Ell’s 
paper. The resist- 
ances of rolling stock 
quoted are of consider- 


CURVE. TYPE. 


2500 


oN e> 
~~ =o) 
mxrim 


2000 


LOCOMOTIVE RESISTANCE — LB 





B.H.P. 


2000 133 61 
2000 


2200 78 58 | ‘N 
3300 ——\- 





APPROX. 
LENGTH — FT. 


WEIGHT 
— TONS 


117 63 A B 


106 65 








able interest, and com- 0 10 20 
parison with values 
obtained from some 


Curve Nominal 


reference Type of locomotive 
2000 
2000 
2200 
3300 


1 Diese! electric 
B Diesel hydraulic 
C Diesel hydraulic 
D Diese! electric 


power, d.b.h.p 


30 40 50 60 70 80 90 
SPEED — M.P.H. 


Weight 
Description tons 


Approximate 
length, ft 


* Southern "' type 133 61 
“ Western ” type 117 63 
* Western" type 78 58 
* Deltic 106 65 


Fig. 2—Resistance of locomotives 
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These values have been very thoroughly 
confirmed in many road tests. 

It is significant of the changing times that 
when he comes to locomotive resistances 
Mr. Ell quotes figures only for non-steam 
types of locomotives. The total resistance on 
the level at any given speed } is obtained 
from the basic tractive relations as shown in 


Fig. 3. 


where 


P,- Rail tractive effort, pound 
R, Total resistance of locomotive, pound. 
p -Actual tractive effort exerted on the 
trailing load, pound. 
K~ Ratio of trailing load to gross weight of 
train. 
W, - Weight of locomotive, tons. 
r, ~ Resistance of trailing load, pound per ton. 


The diagram, Fig. 2, shows the appro- 
priate figures for four modern types of loco- 
motive 

Data for multiple-unit stock follow, and in 
this case Mr. Ell considers that the total 
resistance of such trains on the level is best 
reckoned as made up of the sum of three 
quantities : 

(a) Depending upon the weight of the 
train 

(b) Depending on the number of vehicles. 

(¢) A constant per train, being the same 
for a solo car as for a nine-car set. 

The accompanying table gives a series of 
values that have been used in the planning 
of a large number of new timings, and which 
have proved reliable in service : 


Resistances of Multiple-Unit Trains 


Speed, m.ph ’ 
10 2-82 i7-0 1s0 
2” 3-28 29-4 166 
w 3-78 48-4 210 
40 4° 72-4 wo 
sO 4-90 102-0 450 
60 $-$2 136-5 640 
7 6 18 176-0 R60 
75 6°52 198-4 972 


Factor depending on weight 
ve Factor depending on number of cars 
R, Constant 
fo obtain the total resistances of a train 
at any speed the following formula is 
applied : 


Total resistance Wy Nr R, |b 
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TRACTIVE EFFORT AND RESISTANCE 





i BAL. SPEED BAL. SPEED | ~~ 
| ON GRADIENT —> ON LEVEL —>, iy 
(Sere os Ses Ee ee ae ee ee ees ee ae ee a ee 
Vv, 
y 3 TRAIN SPEED Yo v, 
W, - Weight of locomotive ae ae uu 
Therefore n 


uv Weight of trailing load 
u 


vu 

k -: ! 

trailing 

W.+ “4 

F - Fuel rate 

Train speed 

r Specific resistance of trailing load on the 
level 


gross weight ratio 


r. ~ Specific wind and track resistance of loco 
motive on the level 
Total resistance of trailing load on the level 
( Kalen 
P ~ Equivalent drawbar tractive effort or draw 
bar tractive effort on the level at constant 


speed ~ rail tractive effort —r,W, 
Tractive effort on trailing load or traction 
drawbar tractive effort (trac. d.b.t.e.) 
Residual Forces be, b’c’, &c 
On Level 
ab, ab’ &c., acceleration force on trailing load 
ac, ac’, &c., acceleration force on locomotive 
Locomotive and trailing load have same acceleration 
ab ab W 
Therefore = 9 
ac ae WwW, 


On Gradient 


ed, cd 
eb, eb 


Gradient component of locomotive 
Gradient component of trailing load. 
dtd W, 1 
eb eh’ Wn 
Acceleration force on locomotive. 
Acceleration force on trailing load. 
Locomotive and trailing load have same acceleration 


Therefore 


ad, a’d’ 
ae, ae’ 


Fig. 3—Basic tractive effort relations 


Freight vehicles constitute a much more 
complex problem, due to the variation in 
size, weight and shape of stock. Further- 
more, the loading is to some extent unpredict- 
able, and the planning of train schedules to 
the same degree of precision as with pass- 




















where 
W Total weight of train, tons 
VN. Number of vehicles. 
__, ceilioe, emccati ion a (aaa Reece, comme | 
14} | } 
9 TRAILING LOAD 520 TONS 
3 (INC BRAKE VAN) 
7 } IN EACH CASE. 
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5 10 
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Fig. 4—Resistance of freight vehicles 
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ad ad’ W, 


Thus p is not qualified by gradient and acceleration 
1 given fuel rate F and speed V, as 


Consider 


W. nW., R=nC and k i 
Ww, 
p=P--(P.- aC) 
u uv 
W, “ 
P— P nt 
u u uv, Hu 
Ww, u“u 
pi ~ ac * 
“ Ww, uw u 
W, 
But | é uu u, 
u i " A and n 
Therefore p= Pk +-Ck. 
Therefore A(P -C) gs a ee ee es 


Notre 
(i) This result is independent of » and therefore holds for all 
values ot a 
(ii) Thus for a given fuel rate and speed, P and ¢ 
stant, pxk from (1) 
i Pp Pp 
k ke k 
(iii) This may be extended to traction d.b.h.p. and fuel, traction 
d.b.h.p.,hour as follows 
traction ¢.b.h.p.cpxk 


are con 


Therefore 


. i 8 
fuel traction d.b.h.p. hour x -« i 
p 


(iv) When r,-=r- Wr Wr, 
p= k(P+C)= k(P-++ Wr.) 
k xrail t.e 
When r r 
p~=kfrail t.e.— W(r,—r,)] 


enger trains is hardly a practical proposi- 
tion. But because of the great need to 
improve freight train services, and the fact 
that the resistance of freight stock is in general 
considerably higher than that of passenger, 
weight for weight, a determined effort has 
been made to provide some data on which 
future planning can be based. Mr. Ell has 
derived the family of curves shown in Fig. 4 
for a total train load of 520 tons, including 
brake van. These curves were obtained from 
road tests of a series of trains, all of the same 
total weight, but of different composition. 
For trains of similar composition and weight 
the total resistance can be taken as directly 
proportional to the weight. The graph 
references A to K on Fig. 4 relate to trains as 
follows : 


Weight/vehicle, Class of 
Curve Description tons traffic 
q Empty vans 79 
B Loaded vans 11-6 3 
Empty vans 6:0 
D Loaded vans 13-0 2 
F Loaded vans 10-0 3 
} Empty wagons as 
G Loaded wagons 23-5 1 
H Empty wagons 6:0 
/ Loaded wagons 16-0 ! 
J Loaded wagons 13-0 2 
A Loaded wagons 10-0 3 


The envelope curves—shown in thick lines 
in the diagram Fig. 4 for both empty and 
loaded wagons—give what might be termed 
as an overall result that could be used in 
general calculations. For a train of 520 tons 
of loaded vehicles the result is as follows. 
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Speed, m.p.h Fotal resistance, Resistance, pound 

pound per ton 

10 2780 5-3 

20 3400 6°S5 

w 4250 8-2 

40 5750 111 

50 7880 14.§ 

60 9700 18-5 

Comparing the above with those for 


current passenger stock in the table on page 
961 it will be seen that at 60 m.p.h. the 
resistance 1s some 80 per cent greater, or 
equivalent to a passenger train of more than 
950 tons. The figure above gives some 
insight into the power that will be needed for 
working the fast freight trains of the future. 
Some examples of Mr. Ell’s method of 
depicting engine performance in relation 
to the schedule required by the traffic depart- 
ment and to the cost of energy, as repre- 
sented by the fuel consumption per ton-mile. 
have been published in THE ENGINEER in con- 
nection with the tests carried out on the British 
Railways standard class “8” steam 4-6-2 
locomotive No. 71000, in August, 1957; 
the principles involved have now been 
applied to the production of ** performance 
and cost of energy computers,” and an 
example is shown herewith in Fig. 5 relating 
to a diesel-hydraulic 2000 d.b.h.p. locomotive 
on the West of England main line of the 
Western Region. The basis of the computer 
is the performance of the locomotive at full 
power wherever possible, subject only to 
permanent speed restrictions, due to curves, 
&c., to the maximum speed permitted with 
the particular class of traffic, and to the 
available brake power. The performance is 
technically determinable for a variety of 
loads. Into the basic schedule the margin 
for contingencies, such as temporary per- 
manent way restrictions, signal checks and 
such like is inserted, and the final practical 
schedule may contain also localised adjust- 
ments for minor traffic disturbances, but they 
are not included in the data presented by 
the computer, because, like station stopping 
time, they do not depend on technical factors. 
A remarkable verification of data pre- 
sented by the computer came in the course 
of a run on the 4.10 p.m. express from 
Plymouth to Paddington on July 16, 1958. 
The load was 448 tons tare, and the loco- 
motive a diesel-hydraulic of the 2200 b.h.p. 
type, No. D.800. Due to severe delays on 
the western part of the journey the train left 
Taunton well behind time, and the full power 
of the locomotive was used to recover as 
much time as possible. The road was clear 
throughout, so that, with correct observation 
of all speed restrictions, the conditions were 
ideal for checking the predicted times of the 
computer. The train covered the 143 miles 
from Taunton to Paddington in 128 min, 
at a start-to-stop average speed of 67 m.p.h. 
and this overall time differed only by 
12 sec from that given by the computer for 
these conditions. 
Clearly computers of this kind can provide 
a most valuable tool for the planning and 
establishment of schedules for entirely novel 
forms of motive power, and their use on an 
increasing scale should help greatly towards 
the achievement of increased productivity, 
not only with the new forms of motive power, 
but also with steam. For some years to 
come steam will be the mainstay of British 
railway motive power, and yet there is a 
strong desire to improve services wherever 
possible. The intelligent use of computers 
such as those devised by Mr. Ell, in conjunc- 
tion with accurate performance data from 
the various test bulletins, should prevent 
anomalies in loading, or scheduling the 
existence of which, if persisting, can only 
lead to bad timekeeping, or the wasteful 
expedient of double heading. 
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Vibrating-Wire Strain 
Long-Term Internal 


THE ENGINEER 


Gauge for 
Measurements 


in Concrete 


By F. P. POTOCKI, B.Sc.* 


A description is given of a cheap acoustic strain gauge of low overall longitudinal 
stifiness, developed for measuring long-term changes of strain in concrete road 


slabs. 


The instrument is 54in long with flanges at each end of \4in diameter. 


The 


vibrating wire is attached to these flanges and is enclosed within a ** Perspex’ tube 


of iin external diameter. 


The wire is plucked electrically by a recurrent pulse 


applied to an energising coil attached to the “Perspex” tube, and the vibration of the 


wire is observed by the signal it generates in this coil. 


The application of 


tension between the flanges raises the strain in the wire and its frequency of 


vibration. 


The change of frequency is observed by comparing the signal derived 


from the gauge with that of a reference wire, the tension in which is adjusted by a 


micrometer. 
those of a tuning fork. 


has an accuracy of 0-5 microinch per inch or 


To eliminate spurious effects, the vibrations are compared with 
Tests show that the gauge works reliably in concrete and 


2 per cent. The article describes 


the many tests to check the working and reliability of the gauge, and shows it 
to be suitable for long-term measurements of shrinkage in concrete under field 
conditions, for determining the thermal expansion of concrete, and for measuring 


static strains due to thermal warping and other slowly varying phenomena. 


The 


gauge costs about £1 10s. to produce and is thus considered to be sufficient! 
cheap for embedding in road slabs where recovery is impossible. 


INTRODUCTION 

. the Road Research Laboratory, 

measurements are being made of all the 
strains to which concrete road slabs are sub- 
jected in order to obtain data for design 
purposes. Such slabs suffer a combination 
of the dynamic strains generated by vehicles 
moving over them and the slowly varying 
strains due to restraint of temperature warp- 
ing, subgrade friction opposing thermal 
movement, shrinkage and creep. Resistance 
strain gauges have been used at the Labora- 
tory for measuring dynamic strains and 
those that vary during daily cycles,’ such as 
thermal warping, but they are not usually 
sufficiently reliable for measuring strains over 
periods of many months, whereas a gauge of 
the vibrating-wire type is more reliable 
although not suitable for dynamic work. The 
presence of any rigid device within the con- 
crete upsets the distribution of strain : this 
disturbance was minimised with the resistance 
strain gauges by making their overall elastic 
properties similar to those of the concrete. 


Department of Scientific and 


* Road Research Laboratory 
Industrial Research 





Fig. 1—Low-rigidity acoustic 


strain gauge 


For long-term measurement of shrinkage 
and creep, however, it seems essential that 
the gauge should not affect these phenomena 
and a low overall Young’s modulus seems 
desirable. 

This paper describes the development of a 
cheap strain gauge of the vibrating-wire type 
for measuring long-term internal strains in 
concrete road slabs. The gauge has a very 
low overall elasticity in order to cause 
minimum interference with the phenomena 
it has to measure. Cheapness is an essential 
factor because it is usually impossible to 
recover strain gauges from road slabs. Some 
gauges have been operated satisfactorily for 
more than a year. 

The vibrating-wire gauge or ‘* acoustic ” 
gauge works on the principle that variation 
of the tension between the ends of a steel 
wire changes its frequency of vibration. 
Much work on such instruments has been 
done in Britain®* and abroad,*~’ princi- 
pally by Maihak in Germany. The gauges 
described have been found to be sufficiently 
stable for measurements over long periods, 
but those obtainable commercially are either 
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designed primarily for attachment to the 
surface of structural members or are too 
costly to be embedded in road slabs. 


DESCRIPTION OF GAUGI 


The new acoustic strain gauge consists 
basically of a 0-010in diameter silver-plated 
steel piano wire stretched between two steel 
flanges (see Fig. 1). When buried in con- 
crete, the strain existing between the two 
flanges changes the tension and frequency of 
vibration of the wire. The body of the 
gauge consists of ‘ Perspex” tubing, 5S4in 
long by jin outer diameter ; this provides 
sufficient lateral stiffness to protect the vibrat- 
ing wire from damage while being embedded 
in the concrete and to maintain the tension in 
the wire during this operation. Fig. 2 shows 
details of the flanges and of the devices for 
clamping the wire. Each end of the wire is 
clamped centrally in the flange by a plug and 
two grub screws, the plug having a longi- 
tudinal groove to locate the wire ; experi- 
ments have shown that this clamping is an 
important factor in attaining long-term 
stability. 

he wire is started in vibration by electrical 
plucking and its subsequent vibration is 
measured electrically, both operations being 
performed via the energising coil shown in 
Fig. | at the centre of the “* Perspex” tube. 
This is a 150-ohm coil of the type used in 
head-phones ; it is fitted into a recess 0-O8in 
+0-O005in deep in the centre of the housing 
and fixed with ** Araldite D.”’ By this arrange- 
ment, the distance between the end of the 
coil and the wire is made between 0-040in 
and 0-050in ; slight variation of the distance 
has a negligible effect on sensitivity. **Araldite 
D”’ is also used to attach the flanges to the 
tube, to seal the unit after the tension of the 
wire has been adjusted to give a suitable 
frequency of vibration, and to protect the 
junction between the leads and the coil. 
The unit has negligible longitudinal rigidity 
and the relative movement of the flanges 
corresponds with the strain of the concrete. 
[he frequency of the vibrating wire under any 
condition of strain is compared with that ina 
similar wire in which the tension is adjusted 
by a micrometer screw. When such com- 
parisons are made with the gauge initially 
unstrained and then strained, the difference 
between the micrometer readings shows the 
change of strain in the gauge wire. 

The steel wire within the strain gauge is 
set in vibration by an alternating-current 
plucking-pulse derived from an oscillator and 
fed to the energising coil at regular intervals. 
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Details of flange. 
Steel plug for clamping vibrating wire. 


Fig. 2—Details of acoustic gauge 
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The rate of repetition of these pulses is 
adjustable and a new pulse is applied as soon 
as the free vibration has died away. During 
the period between successive pluckings, the 
movement of the vibrating wire close to the 
energising coil generates an electric signal 
in it which is amplified and fed to one pair of 
deflecting plates of an oscilloscope (see 


STANDARD WIRE 


a ¥ 
PLUCKING ! ~” J 
. PULSE 
STRAIN —+— OSCILLATOR 
GAUGE 
= 


TUNING eo 
FORK 





Fig. 3—Block diagram of the measuring apparatus 


Fig. 3 and Fig. 4). The reference wire forms 
part of the circuit of the oscillator and is 
maintained in continuous vibration. The 
signal from its circuit is fed to the other pair 
of deflecting plates of the cathode-ray tube 
and the tension in the reference wire is 
adjusted by the micrometer until the ellipse 
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acoustic gauge, and, second, adjusted to 
correspond with that of one of the tuning 
forks. When the apparatus is used in the 
open, it is covered by a blanket to keep out 
draughts. 

The reference wire plays a secondary part 
in relating the frequency of the acoustic 
gauge to that of the tuning fork. The absolute 
values of the micrometer readings do not 
matter, therefore, and it is only necessary that 
the sensitivity of the reference wire shall be 
known when readings are made. Because 
the equipment is used frequently under field 
conditions, precautions are taken to check 
whether changes of the sensitivity of the 
reference wire occur due to mechanical 
damage or dirt (such as metallic filings) 
adhering to the wire. The scale interval is 
therefore checked periodically against two of 
the tuning forks (700 c's and 800 c/s) and 
the sensitivity of the reference wire relative 
to that of the gauge is obtained by the 
calibrating technique outlined below. 


CALIBRATION 


The position of the nodes of the vibrating 
wire depends on the mass and stiffness of the 
supports.” When the nodes do not coincide 
with the points of attachment of the wire, the 
effective length is changed and this alters 


both the natural fre- 
quency and the sen- 
sitivity. The reference 


wire is held in a steel 
frame, but even so, 
the sensitivity changed 
by 5 per cent when 
2 Ib weights were 
attached to the frame 
near the clamping 
points. To minimise 
this effect where the 
strain gauges were con- 
cerned, therefore, the 
initial calibrations 
were made with gauges 
actually embedded in 
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Fig. 5—Calibration of acoustic gauge against an 
optional extensometer (strain gauge embedded in 
concrete) 


was tested in coinpression and the readings 
of the two optical extensometers agreed to 
better than 5 per cent in all cases. The 
readings of the acoustic gauges are given in 
Fig. 6, plotted against the averages of the 
pairs of readings of the optical gauges, and 
the slopes of the four lines agreed with each 
other to within --2 per cent. Where great 
accuracy is not required, therefore, a gauge 
made as described in this paper should have a 
sensitivity of 2-06 « 10~*in per inch per scale 
division ; it would thus be unnecessary to 
calibrate individual gauges. 
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the reference wire, its vibrations are matched 
against the signal from a tuning fork immedi- 
ately after the reading on the strain gauge. 
[he correction is linear, involving simple 
addition or subtraction of the micrometer 
reading. There is also a linear relation 
between strain and the micrometer reading, 
because the matching frequency of the strain 
gauge and reference wires is only an inter- 
mediate step in comparing their strains. 
To obtain high accuracy, the measuring 
apparatus and the reference wire must be 
kept at a reasonably constant temperature for 
about half-a-minute, while the micrometer 
attached to the reference wire is read when 
its frequency is, first, adjusted to that of the 


onthe longitudinal axis 
at the centre of the 
prism. A Martens’ 
mirror extensometer of 
6in gauge length was 
attached to each beam 
in turn with its knife edges close to the 
flanges of the strain gauge which just reached 
the surface of the concrete on the 16in by 2in 
faces. Each flange was Sin from the end of 
the prism in contact with the platen of the 
testing machine, so the distribution of stress 
across the section of the prism was fairly 
uniform but for the disturbing influence of 
the flange itself. The arrangement of the 
equipment is shown in Fig. 5. Each beam 
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Fig. 6—Calibration curves for four acoustic strain gauges 


LENGTH OF LEADS 


When strain measurements are made on 
the road, it is frequently necessary to employ 
long wires to connect the strain gauges to a 
central point. Experiments have shown that 
increasing the length of lead from 10ft to 
500 yards has no effect on accuracy of read- 
ing, or stability, and has a negligible effect on 
signal strength. It seems likely that even 
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greater lengths of lead might be used without 
affecting the equipment. 


ErrFecT OF HIGH TEMPERATURES 
Acoustic gauges have been used to measure 
the shrinkage of concrete specimens which 
are heated in an oven for fairly long periods. 
fo check the behaviour of the low-rigidity 
(* Perspex’ body) acoustic gauge under 
such conditions, four concrete beams each 
containing a gauge, were heated in an oven 


at 100 deg. Cent. for sixteen hours. The 
gauges sustained no damage and were 
satisfactory at the end of the test. 

COEFFICIENT OF THERMAL EXPANSION OF THI 


VIBRATING WIRI 

The coefficients of thermal expansion of 
steel and concrete are approximately equal. 
hence the thermal expansion of the wire in a 
gauge embedded in concrete should equal 
that of the concrete and give no resultant 
change in strain. When the strain to be 
measured is small, however, and the tempera- 
ture change is large, the difference in expan- 
sion of the wire and the concrete becomes 
important and the temperature coefficient 
of the wire used in the strain gauge must be 
determined. To do this, a strain gauge was 
clamped by four “ Invar™ rods (see Fig. 7). 





temperature 


determining 
The gauge is held in 
rods 


Fig. 7—Arrangement for 
coefficient of acoustic gauge. 
a frame formed by four ‘* Invar” 


Part of the * Perspex ”* body of the gauge was 
cut away and replaced by rubber tubing to 
prevent the * Perspex ”’ affecting the results 
The clamped gauge was subjected to a 
temperature change of SO deg. Cent. and 
strain readings were made : a linear relation 
occurred between temperature and_ strain 
(Fig. 8) and, allowing for the expansion of 
‘*“Invar,”’ which was assumed to be | = 10~*in 
per inch per deg. Cent., the thermal expansion 
of the wire was found to be 9-7 ~ 10~*in 
per inch per deg. Cent., and the correspond- 
ing correction on the micrometer scale was 
4-7 divisions per deg. Cent. This experiment 
assumed that the special gauge had the same 
rigidity and sensitivity as One cast in concrete 
The theoretical error due to the change in 
tension of the wire is 0-5 10-*%in per inch 
for a strain of 4» 10~‘in per inch and has 
been neglected. Thermal strains can there- 
fore be eliminated by using the correction 
factor (a—9-7 x 10~*) per deg. Cent., where a 
is the coefficient of expansion of concrete. 
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ADJUSTMENT OF ZERO FREQUENCY OF GAUGI 
FOR A SPECIFIC EXPERIMENT 


The “* Perspex *’ body of the acoustic strain 
gauge has a high coefficient of thermal 
expansion and, consequently, a temperature 
change of 25 deg. Cent. will cause the 
frequency of vibration of the wire to vary 
throughout the whole range of the measuring 
instrument. The gauge, therefore, is unsuit- 
able for measurements in free air and has 
been devised solely for measuring internal 
strains in concrete. When the concrete has 
set, the metal flanges of the gauge are gripped 
and the “* Perspex ”’ tube plays no further part 
in the behaviour of the gauge : the effect ofa 
temperature change becomes negligible, as 
was shown in the previous section, or correc- 
tions can be easily applied. 

Because the tension of the vibrating wire 
has to be adjusted before the gauge is inserted 
into the concrete, the change of strain to be 
expected must be estimated (shrinkage of 
concrete may well cover about one-third of 
the range of the instrument), together with 
the temperature of the concrete at setting, 
because it will affect the initial readings of 
the gauge when a complete study of shrinkage 
is made. When allowance is made in this 
way, the subsequent strains are within the 
working range of the instrument. 


ro GAUGES UNDER FIELD 


CONDITIONS 


DAMAGI 


The gauges, having ** Perspex * bodies, are 
somewhat fragile and liable to mechanical 
damage. To check their behaviour under 
field conditions, and to make strain readings, 
twenty-four gauges were cast into experi- 
mental concrete slabs laid as part of a full- 
scale road experiment. Two gauges were 
damaged out of the first group of four, but 
when the construction staff were prevented 
from walking over the uncompacted concrete 
containing the gauges, the remaining twenty 
worked satisfactorily. 


CHECK LONG-TERM STABILITY 
To check the performance of the vibrating 
wires within the acoustic gauges and the 
ancillary equipment, two gauges were 
assembled with steel bodies and readings were 
taken over a period of a year. The same 
thermal coefficients of expansion were 
assumed for the two steel bodies and the 
piano wire and the variation of the readings 
during this period was less than +-1 = 10~%in 
per inch, i.e. comparable with the minimum 

strain to be read with gauges of this type. 


ON 


ACOUSTIC 
INTERNAI 


ON PERFORMANCE Ol 
Usep TO MEASURE 
STRAINS IN CONCRETI 


CHECK 
GSAUGES 


Four separate sets of tests were made to 
check the performance of the acoustic gauges 
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made with ** Perspex ” bodies when used to 
measure internal strains in concrete : 

(1) Shrinkage tests were made on beams 
in accordance with B.S. 1882 : 1952, Part 16, 
and the readings obtained with the specified 
mechanical gauge were compared with those 
of the acoustic gauges. 

(2) Three identical beams were permitted 
to shrink over a period of two months and 
the readings obtained by acoustic gauges 
were compared. 

(3) During flexural tests on a concrete 
beam, readings taken on an acoustic gauge 
subjected to tension were compared with those 
of one in compression. 

(4) Acoustic gauges, both naked and 
embedded in concrete, were operated under 
water. 

All the tests showed that the acoustic 
strain gauge was reliable and capable of 
measuring internal strains, particularly those 
due to shrinkage. Details of the various tests 
are given below. 


(1) SHRINKAGE TrStS—COMPARISON WITH 
TECHNIQUE RECOMMENDED IN B.S. 1882 : 1952 
Part 16 
Six concrete specimens were cast, each 
being 12in long by 3in square, and three of 
them contained an acoustic gauge placed 
centrally along the longitudinal axis. After 
curing for seven days in moist air, }in dia- 
meter steel balls were attached to the centre 
of each 3in square face for subsequent 
measurements of change in overall length; 
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B.S. MECHANICAL GAUGE — MICROINCHES /INCH 


Fig. 9—Comparison between readings from acoustic 

gauges and shrinkage strains measured by B.S. 

apparatus on three 3in by 3in by 12in concrete 
specimens 


the specimens were then cured in water for 
fourteen days. Immediately after removal 
from the water, the overall length of each 
specimen was read by the micrometer equip- 
ment specified in Fig. 9 of B.S. 1882 
and the acoustic strain gauges were 
also read. The specimens were then heated 
to 50 deg. Cent. in an oven for forty-four 
hours and, after cooling, the measurements 
of overall length and strain were repeated. 
The micrometer could be read to half a 
division, i.e. to 0-0000Sin, enabling the 
change in length of specimen to be mea- 
sured to an accuracy of 4 microinches per 
inch, which should be compared with the 
accuracy of 0-5 microinch per inch obtain- 
able with the internal acoustic gauge. 
Dimensional changes of the specimens 
were measured by both methods at the end of 
each of five periods of heating to 50 deg. 
Cent. for forty-four to fifty hours. by which 
time constant length was attained. Fig. 9 
shows the readings obtained by the acoustic 
gauges plotted against those obtained by the 
micrometer, using the British Standard 
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apparatus, the results being expressed as 
strains in both cases. Good agreement 
occurred between the two sets of results with 
specimens Nos. 2 and 6, while the line relating 
to specimen No. 4 (not drawn in) would be 
parallel to, but above, that relating to the 
other specimens. This upward displacement 
of the line for specimen No. 4 was probably 
due to an error in the initial measurement of 
length. The agreement between the strains 
measured by the acoustic gauge and the 
British Standard shrinkage apparatus indi- 
cates that the acoustic gauge is capable of 
measuring the shrinkage of concrete. The 
acoustic gauge gives a greater reading 
accuracy for measuring laboratory specimens 
than does the apparatus recommended in the 
British Standard, and it is also suitable for 


shrinkage measurements on road _ slabs 
in situ. 
The “initial drying shrinkage was 


obtained by comparing the initial and final 
lengths of the specimens, as specified in 
B.S. 1882 and, when expressed as a percentage 
reduction of length, was : 


Percentage change in length determined by» 


Specimen 

No Technique outlined Internal acoustic 
in BS. 1882 gauge 

I 0-022 

2 0-0235 0-0224 

3 00-0205 

4 0-020 0-0210 

5 0-023 

6 0-024 0.0242 


The values of the initial drying shrinkage 
obtained by the two methods were in good 
agreement, while reasonable agreement 
occurred between the results in each group. 
These results indicate that the shrinkage was 
not affected by the presence of the internal 
Strain gauges. 

(2) COMPARISON OF SHRINKAGE OF THREI 
BEAMS 

Three identical beams, each 20in long by 
l4in by 2in, were simultaneously cast and 
vibrated, after which they were placed in a 
thermostatically controlled room having an 
atmosphere of low humidity. Each beam 
contained an acoustic gauge at its centre 
with its axis on that of the specimen. The 
gauges were read at intervals over a period 
of two months, and the results are shown in 
Fig. 10. The differences between the readings 
were about +2 per cent and show that the 
gauges behaved satisfactorily. 
ON BEAM CONTAINING 
GAUGES 


TEST 
ACOUSTIC 


(3) FLEXURAL 


In measuring the slowly varying strains 
arising in road slabs due to thermal warping, 
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expansion and contraction, shrinkage and 
creep, the gauges will have to record both 
tensile and compressive strains. The main 
purpose of the flexural test was, therefore, 
to compare the behaviour of acoustic gauges 
tested in tension and compression. 

Three acoustic gauges (“‘Perspex”’ tube type) 
were cast in a concrete beam 7ft long by 
12in wide by 10in deep. 
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Fig. 11—Comparison on tensile and compressive 
strains measured by acoustic strain gauges cast 
in a concrete beam subjected to uniform bending 


All gauges were set parallel to the 7ft by 
12in faces, one jin below the upper surface, 
one on the axis of symmetry, and one 
jin above the lower surface. The gauges 
were set in the centre of the length of the 
beams and on a vertical plane through its 
axis. When the beam was subjected to 
flexure, the upper gauge was subjected to 
compression and that near the underside to 
tension. Fig. 11 shows the readings of the 
gauge subjected to tension plotted against 
those of that in compression ; good agree- 
ment betweent he results occurred, indicating 
that the low-rigidity acoustic strain gauge is 
equally satisfactory for measuring tensile 
and compressive strains. 


(4) IMMERSION OF ACOUSTIC GAUGES IN 
WATER 
A low-rigidity acoustic gauge, not 


embedded in concrete, was immersed for a 
month under a Ift head of water and it con- 
tinued to work satisfactorily. 

A concrete beam, |6in long by I4in by 2in, 
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Fig. 10—Variation of shrinkage strain of three separate concrete beams with time 
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containing an acoustic strain gauge placed 
centrally on its axis, was permitted to dry 
until a shrinkage strain of 3 x 10~in per inch 
had been attained, and was then immersed 
in water under a Ift head. The readings 
obtained in the subsequent two hours are 
shown in Fig. 12 and indicate how the gauge 
performed as the concrete swelled on re- 
wetting. The smooth curve indicates that 
immersion under water had no significant 
effect on the electrical characteristics of the 
instrument. 


New Type OF AcousTK 


GAUGI 

The advantages of the low-rigidity acoustic 
strain gauge described in this paper are : 

(1) Low cost of manufacture—approxi- 
mately 30s. 

(2) Simplicity—results are easily computed 
because of linear relation between strain and 
scale reading. 

(3) Readings are quickly obtained and no 
special skill is needed to operate apparatus. 

(4) High reading accuracy—of order of 
4 microinch per inch. 

(5) Except when exceptionally great accu- 
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Fig. 12—Expansion of concrete immersed in water 


racy is needed, it is unnecessary to calibrate 
each gauge. 
(6) Equal reliability in tension and com- 
pression. 
(7) Capable of recording shrinkage strains. 
(8) Works with long cables—up to 500 
yards found to be satisfactory. 
(9) Gives reliable readings 
periods—probably several years. 


over long 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


TRAINING FOR DESIGN 


Sir,— Your contributor, Hugh Clausen, in 
the December 5 issue of THE ENGINEER, 


mentions many points in the training of 


designers with which designing engineers 
generally will agree. 

He is surely off the beam, however, when 
he accuses the Draughtsmens’ Association of 
creating ill feeling and making the job un- 
congenial for academically trained potential 
designers. Academic training is certainly 
not the be-all and end-all of designing. 

The present low rates of pay and the lack 
of esteem with which draughtsmen are held 
obtain, and continue, in spite of the persistent 
efforts of the Draughtsmens’ Association to 
better them. 

He does not criticise the association of the 
manufacturers in the forms of the various 
federations, but merely mentions the workers 
associations, which were created and con- 
tinued to grow because some of the manage- 
ments and the federations in industry per- 
sistently refuse to recognise the importance 
and the value of the designers. 

The real down-to-earth reason why any 
ambitious person will not enter the designing 
and draughting field is the fact that, for 
good men it is a dead end job. Good men 
are not allowed to move up the ladder of 
promotion. Another most important reason 
is the low remuneration offered for the job 
which the author admits is so important. 

He states that the universities are not 
teaching design. The design teacher must 
be a practical designer himself, and it is 
doubtful if the younger members of the 
university and college staffs have had much 
practical training in this field. 

The best teacher is “* practical experience.” 

It is true that a good designer is the man 
in authority, and that what he says goes. 
Because of this it follows that he must be 
100 per cent practical and if necessary able 
to go out and make what he designs. 

The writer fully agrees with Mr. Clausen 
regarding the present attempts to shorten the 
training period for engineering designers, 
and one of the fundamental activities of the 
associations which he decries, is to encourage 
and help in the training which he says is so 
fundamental to our future prosperity. 

R. A. MILLER 

Scunthorpe, Lincs, 

December 9, 1958. 


Book Reviews 


Transients in Electrical Circuits. 
Lago and D. L. Waidelich. The Ronald 
Press Company, 15, East 26th Street, 
New York 10, N.Y. Price 7-50 dollars. 

THe authors are Professor and Associate 

Professor of Electrical Engineering in the 

University of Missouri and have written the 

book specifically for junior and senior 

students. They are to be complimented on a 

clear, concise and logical development of the 


By G. V. 


subject. The book can be recommended 
also to older engineers who want to re- 
establish contact with the subject of electrical 
transients as with the increase in the use of 
automatic devices of all kinds a knowledge of 
transient performance cannot be too highly 
stressed. A particularly pleasing feature is 
the generous use of illustrative examples 
throughout the book and the inclusion of a 
series of graduated problems. Obviously in a 
subject of this kind some background of 
mathematics is essential. Provided the 
reader has some acquaintance with differen- 
tial and integral calculus he should have no 
difficulty in following the text, as the subject 
is not developed to the extent that partial 
differential equations are required in the 
treatment. 

In the first four chapters classical methods 
only are used to treat circuits with up to 
two storage elements. Consideration is given 
also to electrical circuit theory and examples 
illustrate duality of circuits, Thevenin’s and 
Norton’s Theorems, the use of mesh and 
nodal equations, &c. With this background 
the reader is introduced next to Laplace 
Transforms and the advantages of this 
method of dealing with initial conditions is 
illustrated. Consideration is then given to the 
factoring of algebraic polynomials for their 
zeros and attention is confined only to the 
methods of Lin and Horner, but these are 
adequate for the purposes of the book. 

After a chapter on the treatment of mutual 
inductance the theory developed so far is 
applied to the determination of transients 
with alternating-current sources. This is 
simple, direct and well treated. Solutions are 
obtained first by determining the steady state 
component by the usual a.c. method and 
the form of the transient component from 
the differential equation. By imposing the 
correct initial conditions the arbitrary con- 
stants can be determined. Solutions for the 
same driving functions are then obtained by 
using Laplace Transforms and show the 
elegance of this method. This leads to the 
treatment of a variety of driving functions 
accompanied by examples illustrating the 
steady state response of circuits to various 
non-sinusoidal wave shapes. 

Consideration is then given to mechanical 
and electro-mechanical systems and _ their 
electrical analogues and to electrical machines 
as composite structures. This background is 
then used for an introductory treatment of 
control systems. For the purpose intended it 
is adequate. The last two chapters are 
devoted to Fourier series and integrals and 
act as an introduction to the application of 
the latter in circuit theory. 

The Appendix contains a list of fourteen 
Fourier pairs and thirty-two Laplace Trans- 
form Formulas. 


The Analysis of Grid Frameworks and Related 
Structures. By ARNOLD W. HENDRY and 
Lestize G. JAEGER. Chatto and Windus, 
Ltd., 42, William IV Street, London, 
W.C.2. Price 50s. 

THE interest that has been shown in grid 

frameworks has been largely stimulated by 

the abnormal indivisible loads for which 
mary bridges have to be designed. This 
book is probably the first in this country 
entirely devoted to the subject, although the 

Cement and Concrete Association has pub- 

lished many excellent papers and design 


charts which have become almost standard 
tools in the hands of the prestressed concrete 
bridge designer. 

The subject is treated generally, although 
naturally a large part is devoted to the bridge 
deck problem. It is divided into four parts. 
First, a design section, which, by means of 
examples, solves many of the simpler 
problems with only a minimum of explana- 
tion of the method ; secondly, an analytical 
section which explains the theory in detail 
and derives the coefficients used in the solu- 
tion of the problems ; thirdly, a section 
describing experimental work with which 
the theory is compared, and, finally, an 
appendix giving basic functions, formule and 
graphs for distribution coefficients and 
formule for transverse moments. 

All practical solutions of these problems 
are only obtained by making certain assump- 
tions. In the authors’ method the transverse 
members are replaced by a uniformly spread 
medium, the longitudinal members being 
left discrete as opposed to the Massonet and 
Guyon approach. This leads to a little com- 
plication when more than six longitudinals 
are considered since this is the maximum 
number for which the calculations and dis- 
tribution coefficients have been tabulated. 
rhe distribution of loads is obtained using 
harmonic analysis in the case of simply 
supported members, and basic function 
analysis in the case of the more complicated 
structures such as fixed ended slabs, inter- 
connected portal frames, &c. Their solution 
particularly for the transverse bending 
moment will not be so popular with those 
engineers concerned only with simply sup- 
ported cases since it is given in terms of 
equations and is not readily graphed. The 
book should appeal to engineers in partic- 
ular since a large number of cases 
can be solved with only a little knowledge 
of the method. The second part should 
appeal to the more advanced designer and 
to those who are unfamiliar with this powerful 
method of analysis. 

The book as a whole is to be welcomed 
for a clear exposition of a method of tackling 
grid problems which occur in a number of 
cases in buildings as well as in bridge work, 
particularly at a time when engineers are more 
conscious of the integrated behaviour of 
structures. 


Glass Engineering Handbook. By E. B. 
SHAND. Second edition, 1958. McGraw- 
Hill Publishing Company, Ltd., MeGraw- 
Hill House, 95, Farringdon Street, London, 
E.C.4. Price 77s. 6d. 

[HE copyright of this book is reserved by 

Corning Glass Works, Corning, New York, 

but the data in it are not restricted to the 

products or researches of that com- 
pany, although much of the material must 
necessarily originate there. It is stated in the 

introduction that the book is written to have a 

first appeal for designers and engineers who 

do not necessarily have a specialised know- 
ledge of glass, with the result that certain 
parts, such as the chapters on manufacture, 
are too brief to be of interest to a glass 
specialist, but are probably adequate for the 

person not directly involved to have a 

sufficient appreciation of the process to get 

a feeling for the material. 

The book comprises four sections, with 
twenty-four chapters and two appendices. 
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It ranges through glass technology, glass 
manufacture and applications, and has an 
extended portion devoted to fibrous glass. 
Much valuable data are collected in these 
chapters in the form of tables, and some of it 
is not easily available in other publications. 
Since the book treats of glass as an engineer- 
ing material the author has included formule 
on the calculation of stress distribution in 
engineering structures, which, of course, is 
available in other books, but for convenience 
is reproduced here. It is a matter of opinion 
whether it would have been better to omit 
this, thereby shortening and presumably 
cheapening the volume, since the engineering 
reader to whom the book is addressed might 
be assumed to know where to find this 
information. In our view some of the 
sections, as, for example, Refraction, are 
either too abbreviated to be easily under- 
stood by the engineer, or, on the other hand, 
too extensive to interest the expert. 

The book is well produced, with clear 
diagrams and tables, and as a_ reference 
book can be recommended to anyone who 
needs to make calculations involving the 
physical properties of glass. One partic- 
ularly valuable section is that which deals 
with manufacturing tolerances and _ glass 
design. The glass maker often feels that 
the engineer imposes on him _ tolerances 
which are impracticable, and the tolerances 
and limitations indicated in this book 
should, if properly applied, go far to 
remove this objection. 


Gas Turbines for Aircraft. By A. W. JubGi 
A.R.C.S., D.I.C., Wh.Sc., A.M.I.Mech.E.. 
M.1.A.E. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 60s. 

ON receiving this volume we spent some time 
assuring ourselves that it was a first edition : 
it is difficult to believe that there still exists 
a need for introductory texts on the subject 
named in the title. On studying the contents, 
however, we ceased to debate this theme : 
for this book falls far short of the standards 
indicated by its price. An issue of very 
great interest at present is the potential of 
the by-pass turbojet, and the picture has 
been very badly confused because charac- 
teristics of the one and only example have 
been attributed to the whole class: here, 
then, is an excellent instance where elucida- 
tion would be valuable. The treatment starts 
well by comparing pure and by-pass jets for 
the same airflow, thus rendering changes in 
drag and engine size secondary, and reaches 
the accepted conclus‘on that for the same 
thrust the pure jet will burn slightly less fuel 
and weigh considerably more. Without any 
assumptions as to the nature of the aeroplane. 
it is then stated that with by-pass engines its 
range will be greater ! This assertion, which 
might well be true for a trans-continental 
machine, is later applied to transatlantic 
missions, without any reservations whatever : 
however, by this stage the basis of comparison 
has implicitly been abandoned, with the 
statement that “‘for the same thrust and 
combustion temperature” the exhaust 
velocity and, hence. noise output of the 
by-pass is lower. The treatment is finally 
condemned by being confused with the 
ducted fan. 

Even the descriptive parts of the text are 
exceptionable : it is stated that the Bristol 
** Theseus *’ had some original design features, 
but nowhere explained that its highly improb- 
able appearance is due to provision for a 
heat exchanger. In the more involved 


philosophy of the torque-limited compound 
or “ supercharged *’ turbo-prop, it is never 
observed that the one real difference, other 
than the behaviour of the fuel system black 
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box, is a smaller reduction gear. When dis- 
cussing the Rolls-Royce ** Tyne ”’ it is stated 
that the by-pass system is ‘* unnecessary ” 
for turbo-prop engines, thus establishing that 
the fundamentals of propulsion are not clearly 
understood. 


Ecoulement d’un fluide entre deux plans 
paralléles, contribution a IJétude des 
butées d’air. By R. Como.et. Publica- 
tions Scientifiques et Techniques du Mini- 
stere de l’Air, No. 334. Service de 
Documentation et dInformation Tech- 
nique de |’Aéronautique, Magasin C.T.O., 
2, Avenue de la Porte-d’Issy, Paris (15e). 
Price : Ffr.1100. 

PROBLEMS of viscous flow between parallel 
planes are two-dimensional. Under certain 
simplifying assumptions, the Stokes-Navier 
equations can be solved or approximated. 
Experimental work to verify the formule so 
found has not always met with equal success. 
In the present work the author describes 
theoretical as well as experimental researches 
which he carried out. The simplified equa- 
tions are integrated for those cases following 
a polytropic transformation. If then the 
(usually neglected) inertia terms are intro- 
duced, one obtains solutions of much greater 
theoretical importance, particularly interest- 
ing for divergent flow. The radial divergent 
flow of a viscous incompressible fluid is 
studied. Applications of the solutions to 
various cases are described. 


Messwandler. By WILHELM BEETZ.  Ver- 
fahrens- und Messkunde der Naturwissen- 
schaft, Heft 10, Brunswick: Friedr. 
Vieweg and Sohn, (20b) Braunschweig, 
Burgplatz 1, German Federal Republic. 
Price DM.7.80. 

[HE present booklet is concerned with con- 

veying to the general technical reader an 

all-round picture of the present state of 
measurement transformers. It brings up to 
date the information on the subject contained 

in the first edition, published in 1950. A 

bibliography of books and articles treating 

this subject is appended for the benefit of 
those who wish to go more deeply into the 
subject. 


Dilogarithms and Associated Functions. By 
L. Lewin. Macdonald and Co. (Pub- 
lishers), Ltd., 16, Maddox Street, London, 
W.1. Price 65s. 

THE subject of this book is the dilogarithm, or 


(1/z) log (1 —-z) dz 


\ 


and its associated functions, the inverse 
tangent integral, the trilogarithm and other 
higher order functions. The author, Mr. 
Lewin, derives the many formule by 
elementary methods, mainly change of 
variable, integration by parts and differentia- 
tion of a suitable function. Some of these 
results have been proved already by earlier 
writers, but the majority are new results 
stated for the first time. The formule do not 
seem to be of any great interest in themselves, 
though it is conceivable that if these integrals 
were to occur with great frequency in mathe- 
matical physics the book might have practical 
applications. The last chapter of the book 
is devoted to a list of the more important 
results and numerical tables. 
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Obituary 
R. T. ROLFE, O.B.E. 
WE regret to record the death of Mr. 
Robert Thatcher Rolfe, which occurred 


suddenly at his home at Goldington Road, 
Bedford, on December 9. Mr. Rolfe, who 
was seventy-four, had spent over forty years 
on the staff of W. H. Allen, Sons and Co., 
Lid., and until his retirement four years ago 
was chief metallurgist. Since his retirement, 
Mr. Rolfe had served the firm as a consultant 
and, in fact, had visited the Queen’s Engin- 
eering Works only a few hours before his 
death. 

Mr. Rolfe was educated at the Richmond 
County School and at King’s College, 
London. He spent five years in London 
with Riley and Harbord, metallurgical 
chemists and, subsequently, a year or so 
with the Anglo-Newfoundland Development 
Company at Buchan’s River. He joined 
W. H. Allen, Sons and Co., Ltd., in 1912. 
During his career, Mr. Rolfe made many 
valuable contributions to metallurgical liter- 
ature. He was the author of a book entitled 
Steels for the User and presented a number 
of papers to professional institutions. Mr. 
Rolfe was a fellow of the Royal Institute of 
Chemistry, a Fellow of the Institution of 
Metallurgists, a member of the Iron and 
Steel Institute and a member of the Institute 
of Metals. He was awarded the O.B.E. in 
1952. 

For us, Mr. Rolfe’s death is a personal 
loss. For many years he had served THE 
ENGINEER as a reviewer of books on metal- 
lurgical subjects and for some months past 


he had regularly provided our “ Metal- 
lurgical Topics.” 
Books Received 


Mathematical Tables. Volume Il. By L. Fox. 


H. M. Stationery Office, Price 10s. 6d. 


Voice Across the Sea. By A. C. Clarke. 
Muller, Ltd., Ludgate House, 
London, E.C.4. Price 18s. 


Concrete Practice. Volume [. By R. H. Elvery. 
Contractors Record, Ltd., Lennox House, Norfolk 
Street, London, W.C.2. Price 28s. 


Joints and Cracks in Concrete. By P. L. Critchell. 
Contractors Record, Ltd., Lennox House, Norfolk 
Street, London, W.C.2. Price 40s. 


Hydraulic Turbines, their Design and Equipment. 
By M. Nechleba. Constable and Co., Ltd., 10, 
Orange Street, London, W.C.2. Price 45s. 

Northern Region Engineering Buyers’ Guide, 1958- 
59. The North-East Engineering Bureau, 18, Ridley 
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Sheet Metal Work, Part 2, Calculations and Science, 
By R. G. Blackburn and J. Cassidy. Edward Arnold 
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Price 10s. 6d. 

Principles of Electronics. Second Edition. By H. 
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Price 17s. 6d. 


The Running and Maintenance of the Marine Diesel 
Engine. Sixth Edition. By J. Lamb. Charles 
Griffin and Co., Ltd., 42, Drury Lane, London, 
W.C.2. Price 58s. 


Industrial Electronics Handbook. By W. D. 
Cockrell. McGraw-Hill Publishing Company, Ltd., 
McGraw-Hill House, 95, Farringdon Street, London, 
E.C.4. Price 174s. 6d. 


Steam Turbine Performance and Economics. By 
R. L. Bartlett. McGraw-Hill Publishing Company, 
Ltd., McGraw-Hill House, 95, Farringdon Street, 
London, E.C.4. Price 97s. 


Highway Spiral, Superelevation and Vertical Curves. 
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110, Fleet Street, 


Third Edition. By . Criswell. The Carriers 
Publishing Company, Ltd., 66, Victoria Street, 
London, S.W.1. Price 63s. 


Steam Turbine Theory and Practice. Seventh 
Edition. By W. J. Kearton. Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, Kingsway, 
London, W.C.2. Price 57s. 6d. 
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Chimney Plumes 


An investigation has been carried out by Fairey 
Air Surveys, Ltd., on behalf of the Central Elec- 
tricity Generating Board, to discover whether 
the stack gases of power stations would rise 
through a layer of fog held in place by an inversion 
To carry out the survey a Douglas D.C.3 was 
fitted with Decca Navigator equipment and a 
very large-scale Flight Log on which the indi- 
vidual chimneys of a power station could be 
distinguished, and also a _ transmitter-receiver 
working on the C.E.G.B. communications fre- 
quency. Since the aircraft was normally based 
at White Waltham, a grass airfield, arrangements 
were made to secure advance warning of per- 
sistent fog and move the machine to London 
Airport beforehand. 

On December 3 a warning of persistent fog 
was received and the operation was brought to 
a full state of readiness. The aircraft was moved 
to London Airport and the power stations 
alerted. The aircraft was airborne at 08.45 hours 
on December 4, the take-off being made with 
about fifty yards forward visibility. The aircraft 
came out of the top of the fog into clear sun- 





RE acne: 


stations at West Ham, Blackwall Point and Bruns- 
wick Wharf. Notes were made of the charac- 
teristics of the plumes from visual observation 
Records were made of the air temperatures 
throughout the climb from take-off and at various 
heights above the target area. 

On completion of the operation over the 
power stations the aircraft made a dummy 
approach to London Airport to check tem- 
perature, and fog intensity. The approach 
was made with full G.C.A. on runway 28L, the 
aircraft overshooting at 200ft: over London 
Airport the forward visibility was nil, and nothing 
was seen of the high intensity approach lights. 
Over London Airport the fog top of 500ft was 
somewhat lower than 750ft-850ft found over 
London: the CENTRE photograph shows the 
tower of the Crystal Palace projecting into clear 
air to an altitude of 1068ft 

Measurements of gas temperatures, ambient 
air temperatures, &c., were made at the power 
stations during the operation. it is possible 
now to confirm that chimney plumes do pene- 
trate the fog layer and discharge into the upper 
atmosphere. An_ interesting and important 
exception was at Bankside power station: the 
gas washing pliant at this site reduces the flue gas 
temperature markedly, and the smoke failed to 
break through the inversion. 
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light and proceeded to position itself over the 
group of power stations concerned using Decca. 
A number of plumes were seen penetrating the 
fog layer, and these were soon identified as 
belonging to various power stations : the UPPER 
photograph shows the view looking upstream 
from Gravesend. 

The positive buoyancy of the plumes was 
proved by the turbulence the aircraft encountered 
when passing immediately above, but not in, a 
plume. After the initial identifications, experi- 
ments were made by colouring the gases. From 
Brunswick Wharf, a modern station with two 
tall chimneys, the efflux gases from one stack 
were coloured black and from the other stack 
red. The two plumes are seen emerging side by 
side from the top of the fog in the LOWER photo- 
graph. 

Except when operating at higher altitudes, the 
aircraft had to remain within a circle of 3 nautical 
miles radius centred on Blackwall Point. The 
aircraft was kept within this circle using Deccas 
and particular attention was given to the power 
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The Brinsworth Hot Strip Mill 


For the production of steel strip up to \8in wide, the Steel, Peech and Tozer branch 
of the United Steel Companies, Ltd., has built a fully mechanised continuous mill 


at its works near Rotherham. 


The cost of the project is over £4,000,000. 


The 


mill has been designed for an ultimate capacity of 8000 tons a week 


HE Brinsworth hot strip mill, recently 
built for Steel, Peech and Tozer (branch 
of the United Steel Companies, Ltd.), has 
now completed its ‘ running-in’’ period. 
Hot rolled strip has, of course, been a Steel, 
Peech and Tozer product for many years. 





The Brinsworth mill building has an overall 
length of 800ft and is approximately 300ft 
wide. . Its front elevation consists of rustic 
brickwork alternating with deep panels of 
glazing. The back and sides of the building 
are metal-sheeted, the roof being formed of 


The mill bay, showing the mill stands on left and control pulpits on right 


The company’s Templeborough mill, between 
Sheffield and Rotherham, was laid down in 
1920-21, but the maximum strip width it 
can roll is 9in and site limitations have made 
it difficult to carry out any extensive enlarge- 


ment. It was, therefore, decided three years 
or so ago that any increase in hot strip 
capacity would have to be achieved by 


building a completely new mill. 

The company already owned a large tract 
of land opposite to its Templeborough 
works, and part of this site is now occupied 
by the Brinsworth mill. It is a_ highly 
mechanised continuous mill, 
rolling mild, carbon and special steels up 
to 18in wide, the intention being to bridge 
the gap between the outputs of the narrow 
and wide strip mills now operating in this 
country. The mill has been designed for a 
capacity of the order of 8000 tons a week : 
at present, owing to the decline in the demand 
for steel, its output is below that figure. 
Inevitably, in the early stages of planning 
the new mill a number of decisions had to be 
taken concerning the provision of adequate 
steel supplies to maintain it at a high level 
of production. The first consideration was 
that of steel melting capacity. When a new 
melting shop was built, some years ago, at 
another United Steel branch—Appleby- 
Frodingham Steel Company, Scunthorpe 
allowance was made for increasing the 
number of open-hearth furnaces. The Brins- 
worth mill gave impetus to this development 
and a new 300 to 350-ton open-hearth 
furnace was commissioned two years ago. 
Ingots from this furnace are delivered by 
railway to the Steel, Peech and Tozer works 
at Rotherham, and, ultimately, an average 
of almost 10,000 tons of steel a month will 
be obtained from this source. 








capable of 


Q decking and incorporating adequate venti- 
lation. The mill is divided longitudinally 
into four bays. Nearest the front elevation 
is the motor room, an extension of which 
forms the roll preparation bay. Then comes 
the main mill bay, followed by the slab storage 
and conditioning bay and the coil storage 
and dispatch bay. 


MaIn MiLt Bay 


An impression of the main mill bay can 


be gained from our first illustration. From 
the slab bay, the slabs, which have a 
maximum length of 28ft 6in and are 18in 


wide and 3in thick, are placed on the grid 
of a depiler which incorporates a 30-ton 
weighing machine. This depiler is situated 
centrally between the two reheating furnaces, 
the slabs being fed singly on to either of two 
furnace charging roller tables. 

The reheating furnaces, which are _illus- 
trated herewith, are oil fired and are each 
capable of heating 75 tons of slabs per hour. 
Both are equipped with Schack recuperators, 
in which the air for combustion is preheated, 
waste gas flues and cold air ducts enabling 
the recuperators to be by-passed for repairs. 
There is a 22,000 cubic feet per minute cold 
air fan and a 70,000 cubic feet per minute 
waste gas fan for each furnace. The furnaces 
are of the end charging and discharging 
design, the slabs being pushed through the 
heating zones by electrically operated twin 
pushers. There are two heating zones, 
known as tonnage and soaking respectively 
the second zone being divided into three 
control zones across the width of the furnace. 

Both furnaces are equipped with a com- 
prehensive system of instrumentation and 
automatic control. The control covers 
temperature, atmosphere and pressure in 
the various heating zones; many of the 
important variables are recorded on a multi- 
channel recorder. If a slab has to be diverted 
from the mill on emerging from the furnaces 
to a discharge table, it is conveyed to a 
section of the table between the two furnaces. 
There, the slab can be positioned and then 
conveyed by means of a slab transfer to a roller 
table and so back into the slab bay. A live 
roller table, 135ft long and extending across 
this discharge end of the two furnaces, takes 
slabs to the first section of the mill, consisting 
of a horizontal edging and scale-breaking 
stand, driven by a 350 h.p. a.c. motor through 
a flywheel-assisted reduction gear. The 
horizontal edger is equipped with manipu- 
lators on the ingoing side to turn the slabs 
on edge, while further manipulators on the 
outgoing side turn the slabs back ready for 
entry into the first roughing stand. 





The two reheating furnaces, showing slab depiler and furnace pushers. Each furnace is capable of 
heating 75 tons of slabs per hour 
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The finishing train has six four-high rolling mill stands and two vertical edgers 


The roughing train comprises four two- 
high mills having 2lin diameter rolls of 24in 
barrel length. Preceding No. 3 rougher, 
there is a 26in vertical edging stand. Between 


stands Nos. | and 2 there is a free run of 


+ 


38ft with a 63ft run between stands Nos. 2 
and 3. Stands Nos. 3 and 4 are close- 
coupled. A centralised oil lubrication system 
supplies the main gearbox and pinion stands 
of the roughing train, a visible and audible 
alarm system operating automatically if the 
oil pressure falls below a predetermined limit. 
All the stands in this train are equipped with 
totally-enclosed, water lubricated fabric bear- 
ings. No. | stand of the roughing mill is 
driven by a 700 h.p. a.c. motor through a 
flywheel-assisted reduction gear unit, Nos. 
and 3 stands by 1200 h.p. a.c. synchronous 
motors, and No. 4 stand by a 1200 h.p. d.c. 
motor. 

From the roughing mill, the stock travels 
along a 150ft long delay table before passing 
a rotary flying shear, which can be used for 
either end trimming or emergency shearing 
in the event of “‘ cobbles” in the finishing 
train. The shear, which is powered by a 
300 h.p. d.c. motor, can cut hot strip up to 
lin thick and 1I8in wide, travelling at a 
speed of up to 4S50ft per minute. The finishing 
train of the strip mill has six four-high 
rolling mill stands and two vertical edgers. 
Both edgers are driven by 75 h.p. motors, 
the first being situated in front of No. | 
finishing stand, and the second between 
Nos. 2 and 3 finishing stands. Each of the 
six finishing stands has 14in diameter work 
rolls and 23in diameter back-up rolls, all 
being of 23in barrel length. The mill stands 
are equipped with electric screwdown gear, 
the work rolls being mounted on tapered 
roller bearings, and the back-up rolls on 
multi-roller cylindrical bearings. Lubrication 
of the bearings is carried out by an auto- 
matic pumping system. A centralised oil 
lubrication system, similar to that installed 
on the roughing mill, supplies the main 
gearbox and pinion stands. Stand No. | is 
driven by a 1200 h.p. d.c. motor, Nos. 

3, 4and 5 by 1750 h.p. d.c. moters, and No. 6 
by a 1200 h.p. d.c. motor. By the time the 
strip reaches the last finishing stand, it is 
travelling at up to 3000ft per minute and 
proceeds along a 160ft cooling table, where a 
bank of water sprays can be used if cooling 
is required. Next, the strip is coiled on either 
of two 20in diameter horizontal down- 
coilers, illustrated herewith, each operated 


by 175 h.p. d.c. motors. Completed coils are 
ejected from the coiler drum and placed on a 
conveyor for onward transmission to the 
coil storage and despatch bay. 

During the actual rolling process, con- 
tinuous measurements of the temperature, 
width and thickness of the strip are taken. 
The temperature is measured at four points 
and recorded on large circular indicators 
which are clearly visible to the mill operatives. 
Strip width is measured between the last 
finishing stand and the coilers by means of a 
photo-electric telescope system mounted 
above the cooling table, deviation of the 
actual width from the desired width being 
indicated in a similar manner to the tempera- 
ture readings. Thickness measurement is 
also obtained by a non-contact method 
employing a radioactive source positioned 
beneath the strip and a detector unit above 
the strip. The intensity of radiation reaching 
the detector varies with strip thickness, the 
variations—after passing through electronic 
equipment—being displayed pictorially on a 
lamp display board on the motor room wall. 
A permanent record is transmitted to a 
teleprinter in the finishing mill pulpit. 
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Cor BAY 


The 600ft long coil conveyor runs under- 
neath the slab bay and emerges down the 
middle of the coil bay, from where the coils 
can be lifted by magnet crane and placed in 
storage while cooling. The conveyor operates 
at a speed of 30ft per minute and can handle 
coils weighing up to 5600 Ib ; it incorporates 
a 3-ton weighing machine, fitted with chart 
and card punch recording equipment. There 
are two shearing lines, each comprising a 
decoiler, an edge trimming shear, a roller 
flattener combined with a flying shear, a 
piling device and a 10-ton weighing machine. 
They are capable of shearing strip up to 
I8in wide and 0-O8in to 0-25in thick in 
maximum lengths of 30ft. 

A separate inspection line is installed at 
one end of the bay, where strip up to 19in 
wide and from 0-042in to 0-25in thick can be 
gauged and inspected. The line includes a 
hydraulic shear for removing faulty material 
and can produce small coils of strip, if 
required. A railway dock extends the full 
length of the bay, adjacent to the slab bay, 
and road transport can obtain access at both 
ends of the bay for the despatch of finished 
products. Three 1!0-ton overhead cranes 
serve the coil bay. 


PICKLING PLANT 


As a proportion of the hot rolled strip is 
pickled before despatch, a separate building, 
550ft long by 66ft wide, has been erected 
alongside the main building to accommodate 
two multi-strand pickling lines with appro- 
priate ancillary equipment. The strip is 
uncoiled and fed between staggered steel 
rolls which bend it sufficiently to break up 
the hard, loosely adhering scale. The strip 
then passes through a tank of dilute sul- 
phuric acid to remove the remainder of the 
scale, the acid being removed in hot and 
cold water tanks. Finally, the strip receives 
a coating of soluble oil before recoiling. 


COMMUNICATIONS 


The Brinsworth mill is well equipped for 
the rapid dissemination of information 
during all stages of the rolling process. The 
inter-communication system includes micro- 
phones and loudspeakers at strategic points 
throughout the building; the main mill 
system has twenty-eight key points. 





rhe strip is coiled on either of two 20in diameter horizontal down-coilers, each having a collapsing 
mandrel and nine driven guide rollers 
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The motor room from the roughing stands end 


For the centralised registration of the 
production performance of up to twenty 
machines in the mill, a “ Centralograph ” 
recorder has been installed. During normal 
production, detecting contacts on the 
machines transmit electrical impulses to the 
*Centralograph,” which are recorded as 
short horizontal lines on a time-referenced 
diagram called a “centralogram.” This 
diagram is divided into twenty columns to 


represent the machines and shows at a 
glance the machine time (horizontal lines) 
and the idle time (blank spaces). The 
reasons for stoppages are reported manually 
on a dial located near each machine and are 
recorded on the “centralogram” in_ the 
form of a numeral at the side of the line 
registration. Each numeral corresponds to 
a certain reason for stoppage, according to 
a predetermined code. 


Roll Grinding Machine 


{ heavy-duty roll grinding machine of travelling wheelhead construction and 


having a capacity for grinding rolls up to 42in diameter, \6ft long, has been supplied 
to the Steel Company of Wales, Ltd., by the Churchill Machine Tool Company, 


Ltd. These machines are built in three sizes for 32in, 42in and 66in diameter, and 


are designed for a rapid rate of metal removal to a high degree of finish. 


They 


incorporate an improved mechanism for cambering or crowning rolls. 


NEW range of heavy-duty travelling 
A wheelhead roll grinding machines now 
being made by the Churchill Machine Tool 
Company, Ltd., Broadheath, Manchester, is 
available in three sizes, having capacities for 
rolls of 32in, 42in and 66in diameter. The 
first of these machines which has been 
supplied to the Steel Company of Wales, Ltd., 
is of the intermediate 42in diameter grinding 
capacity and takes rolls up to 192in long 
between its centres. This machine can be 
seen in the accompanying illustrations and 
it is stated that in the course of its tests at 
the maker’s works it satisfactorily ground 
0:024in from a 204in diameter hardened 
forged steel roll 80in long in fifteen minutes. 
The bed of the machine is made in two 
longitudinal sections, rigidly bolted together 
along their length. One section carries the 
workhead, tailstock and roll steadies, whilst 
the other incorporates large ways on which 
the wheelhead carriage slides. Both of the 
bed sections are very heavily built with 
double ribs to support the shears and with 
very substantial cross ribbing to give the 
necessary stiffness and stability whilst the 


machine is grinding at its maximum power 
and cutting rates. The rigidity of this con- 
struction was shown in tests when roll finish 
was found to be 14 to 2 micro inches when 
measured by a “ Taly-Surf ” instrument. 

The slideways on the wheelhead bed 
section are automatically and continuously 
lubricated with filtered oil and pressure 
switches in the oil feed lines ensure that the 
wheelhead carriage traverse cannot be started 
until the oil is circulating. 

The traversing wheelhead carriage is 
driven by a Ward Leonard controlled, variable 
speed 5 h.p. reversing motor through a gear- 
box at from 3in to 110in per minute. Traverse 
control dogs, on a drum situated on the 
front of the gearbox and driven from one of 
its motion shafts, are adjustable for setting 
the length of the wheelhead carriage traverse. 
These dogs operate a heavy-duty reversing 
switch in the gearbox cover. The carriage 
can be started, stopped or inched by push 
buttons on the control desk and it can be 
reversed by hand at any point in the traverse 
by movement of a ball-handled lever attached 
to the reversing switch mechanism. An 
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ELECTRICAL EQUIPMENT 


The main electrical equipment for the mill 
is accommodated in a separate pressurised 
motor room, part of which is shown in our 
final illustration. The same bay contains 
the roll grinding shop and a maintenance 
shop. The total electrical power require- 
ment is put at 23,000 h.p. 

The mill is rectifier fed, the electrical feed 
to the main drive d.c. motors being con- 
verted from a.c. by a bank of rectifiers. 
The main drives, rectifiers and control gear 
are housed in the main motor room, with the 
auxiliaries on the mill floor and in the base- 
ment. The total installed rectifier plant is 
9000kW ; it comprises twenty-four English 
Electric steel tank mercury-arc rectifiers 
group according to the size and duties of the 
various drives. To give full access for main- 
tenance of the equipment, the rectifier tanks 
are trolley mounted. They are installed 
behind shallow cubicles which house all the 
associated auxiliary equipment, the cubicles 
forming a rectifier enclosure within the motor 
room. A thermostatically-controlled ventila- 
tion system is installed in this enclosure. 

Master and supervisory control of the 
main drives for both roughing and finishing 
is carried out from open boards with all 
components mounted on _ polished slate 
panels. The control of the main drives and 
of a large percentage of the auxiliaries is 
carried out from pulpits designed for seated 
operators overlooking the mill. 


PRINCIPAL CONTRACTORS 


Air Control Installations, Ltd., ventilating fans ; W. Boby 
and Co., Ltd., water treatment plant ; Brightside Heating and 
Engineering Company, Ltd., service pipework ; British Insulated 
Callender’s Cables, Ltd., electric cabling ; The English Electric 
Company, Ltd. and Metropolitan-Vickers Electrical Company, 
Ltd., electrical equipment ; Loewy Engineering Company, Ltd., 
continuous strip mill; Stein and Atkinson, Ltd., reheating 
furnaces ; Solano Air and Heat Systems, Ltd., control pulpits, 

Mr. Donovan H. Lee, M.1.C.E., M.1.Mech.E., was the 
consulting engineer 


adjustable electronically controlled dwell is 
incorporated by means of which reversal of 
the carriage can be delayed at the end of 
the traverse stroke to ensure that the whole 
of the roll periphery is ground at the extreme 
ends of the face. 

All the mechanical and electrical controls 
for the grinding operation are adjacent to the 
platform, from which the operator thus has 
complete control of the machine without 
leaving the working position. Hand-wheel- 
operated speed regulators are used for 
adjustment of the carriage traverse speed and 
the wheel spindle speed, each of these 
regulators carries a pointer and calibrated 
indicator plate. The carriage traverse regu- 
lator is calibrated in inches per minute for 
each gear ratio and the wheel spindle regu- 
lator in revolutions per minute. A large 
diameter tacho-indicator on the desk shows 
the speed of the roll in revolutions per 
minute and work speed can be adjusted by 
means of fast and slow push buttons. 

The control desk also carries push buttons 
for the wheelhead main motor and an 
ammeter with a scale calibrated in horses 
power on the top of the desk enables the 
power being absorbed by the grinding wheel 
to be observed both from the carriage and 
from the shop floor. 

In the wheelhead a 40 h.p. variable speed 
motor drives the “Nitralloy” steel wheel 
spindle through multi-vee belts at speeds from 
345 to 690 r.p.m. The large diameter wheel 
spindle cone adjustable bearings are of leaded 
bronze and are lubricated by an independent 
pump motor from an oil reservoir within the 
wheelhead. An oil cooler is used to assist in 
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Travelling wheelhead roll grinding machine with automatic electronic wheel feed mechanism and roll 
cambering equipment 


maintaining the wheelhead at constant tem- 
perature when running and a thermostat is 
fitted to protect the unit against excessive rise 
in temperature. Pressure switches in the oil 
feed lines ensure that the spindle cannot be 
rotated until oil pressure is available and also 
that it will be stopped automatically should 
the pressure fail. A standard grinding wheel, 
36in diameter by 4in wide, is used on the 
machine. 

Hand feed to the grinding wheel is applied 
by rotating a large hand-wheel and _ this 
hand-wheel is graduated in divisions equal to 
0-000125in or 0-00025in reduction in 
diameter 

In addition to the grinding wheel hand 
feed, the maker’s automatic electronic feed 
mechanism has been incorporated to ensure 
that the maximum use can be made of the 
power available at the grinding wheel. With 
this device in operation, the grinding wheel is 
first fed forward by hand until the wheel load 
has been picked up and the wheel is then 
traversed along the length of the roll face. 
The mechanical load on the grinding wheel 
motor then falls because of the material 
removed in first traverse and a corresponding 
reduction in motor armature current then 
takes place. This current is directly pro- 
portional to the horsepower output of the 
motor and the automatic feed mechanism is 


feed 





designed to ensure that a feed is applied 
immediately a fall in current takes place. It 
ensures that the cut taken by the grinding 
wheel is kept constant at a selected amount 
during either a roughing or finishing opera- 
tion. 

The operator can set the regulator of the 
device to any value of load current within the 
capacity of the grinding wheel motor and it 
is not necessary for him to observe the fall 
of current on the grinding wheel, as the feed 
is automatically applied immediately the 
current drops below the set figure. This 
figure of load on the motor can easily be 
regulated at any time by means of a control 
knob, and it can be set to any value between 
that required to drive the grinding wheel 
spindle without any cut and the maximum 
grinding load. For finish grinding, the 
feed regulator can be adjusted to a low value, 
and as the finish is built up it can be reduced 
in stages down to the lowest possible setting. 
The process of finishing then becomes almost 
automatic and amounts of feed smaller than 
are possible by hand can be obtained auto- 
matically. A further useful feature of the 
device for finish grinding is that after wheel 
retruing the feed can be engaged at its 
minimum setting to drive the wheel forward 
until it just touches the face of the roll without 
the danger of the wheel ** digging-in.” 
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lo offset the effect of the deflections on 
work rolls when subjected to high pressure in 
the mill, it is necessary that they should be 
crowned or cambered instead of parallel. It 
is the usual practice in travelling wheel roll 
grinding machines to impart this camber 
during the grinding operation by tilting the 
grinding wheel.towards or away from the roll 
axis during its traverse movement. For 
many years the cambering devices on the 
Churchill travelling wheel roll grinding 
machines have used this principle and 
employed an adjustable angle camber bar 
attached to the machine bed, from which has 
been obtained the movement for the camber- 
ing mechanism during the traverse of the 
wheelhead carriage. 

The cambering device on the new machine 
is of improved design, retaining the angled 
camber bar but having a much wider field of 
application, particularly in the production of 
special camber forms and high lift crowns. 

This device is shown in one of our illus- 
trations. Init acamber bar fixed permanently 
to the bed has a slot or slideway A machined 
in it at a fixed angle. A slipper B is attached 
to the end of lever C which is pivoted in a 
bracket D fixed to the carriage. Linear 
movement of this slipper in the slot of the 
camber bar as the wheelhead carriage 
traverses along the bed gives an angular 
motion to the lever C and to dise E which is 
fastened to it. A cam secured to the top 
platform of this disc gives rise or fall move- 
ment during angular displacement to the 
free end of lever F, whose fulcrum is at G on 
the bracket fixed to the carriage. This move- 
ment is transferred to a further lever H 
pivoted at J on this same bracket. The 
amount of movement finally given to this 
lever is varied by adjustment of a connecting 
piece between the levers F and H, the setting 
being made by the knurled knob K against a 
graduated scale shown at L. A ball located 
in a ring on the upper face of lever H trans- 
fers the movement to the end of the wheel- 
head slide, which is supported at its front on 
trunnions. A capstan located underneath 
the wheelhead slide at the rear end is used to 
take the weight of the wheelhead off the 
cambering mechanism during the setting or 
adjusting for camber or to support the base 
when grinding parallel rolls. Special cams 
can be introduced to obtain special forms or 
high crowns on rolls. 

In the workhead the whole of the reduction 
drive is by a system of multi-vee belts from a 
20 h.p. d.c. variable speed motor to give 
final work speeds of 15 to 60 r.p.m rhe 





(Left)}—Rear view of machine engaged in grinding a roll. The compact main control panel can be seen on the left of the operator. (Right) Main control 
panel adjacent to the operator's platform. The speed regulator handwheels are on the left, the work speed indicator dial in the centre, and the main push 


button controls on the right 
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workhead is of dead centre design with a 
heavy forged steel spindle of large diameter. 
The final pulley of the drive to which is 
attached the compensating driving plate is 
464in in diameter and its bearings comprise a 
pair of widely spaced preloaded taper roller 
races of 1&8}in bore diameter. The tailstock 
of the machine, which is mounted and guided 
along the same bed slideways as the work- 
head, is in two portions, the top piece having 
set-over adjustment for alignment purposes. 
Both workhead and tailstock are adjustable 
along the bed by power, and the motor and 
worm gear reduction units for this purpose 
are built into the heads. Both heads have 
heavy pawls fitted at their rear ends to engage 
with a rack in the body, so as to assist the 





when 
crowned or cambered rolls 


Profiling equipment for use grinding 


clamp bolts in resisting the thrust of the 
rolls. 

Whilst parallel journals can be ground on 

the machine with the roll mounted on centres, 
the grinding of taper necks, however, presents 
a special problem and this has been met by 
providing an auxiliary wheelhead. This 
wheelhead is carried on a separate carriage 
on the wheelhead bed, which is extended at 
the tailstock end to provide accommodation 
for the head when it is not in use. The 
auxiliary wheelhead carriage is stationary on 
the bed when grinding taper necks and when 
in the grinding position it traverses along a 
sw vel slide set to the angle of the taper 
journal. 
' The control panel on the carriage, which 
has the instrument desk mounted at the back, 
controls all motors on the carriage. A 
separate floor mounting unit houses the 
contactors and relays for the motors on the 
remainder of the machine, together with the 
necessary electrical protection and isolating 
switches for the a.c. and d.c. incoming sup- 
plies to the machine. For reasons of safety 
and reliability, all the a.c. and d.c. control 
circuits are operated from a low voltage source 
provided in the control equipment. 





Power STATIONS IN IRAN.--Two power stations 
recently constructed on an Electricity Transmission 
Line route from Abadan have been equipped with 
generating sets supplied by Mirrlees, Bickerton and 
Day, Ltd At Bandar Mashur are three mark 
KVSS.12 engines, each coupled to a 2020kW alter- 
nator, while at Agha Jari are two KSS.6 engines, 
each driving a 1012kW alternator. 
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High Production Automatic 
Moulding Machine 


HEN a new demonstration bay for 

foundry machinery was opened recently 
at the Bedewell Works, Hebburn-on-Tyne, of 
Baker Perkins, Ltd., there was shown in 
operation a ** Taccone ” diaphragm moulding 
machine which the company is now handling 
in this country. This design of high produc- 
tion moulding machine, which was developed 
in the United States and is widely used in 
that country and on the Continent, has not 
hitherto been seen in this country. In the 
process used a box placed over a pattern is 
filled with moulding sand which is then com- 


pressed on the pattern by the admission of 


compressed air behind a flexible diaphragm 
above the box. The pressure imparted by 
the diaphragm over the whole of the sand 
surface gives it an evenly distributed pressure 
over the pattern regardless of the variations 
in contour, and in the resultant mould the 
degree of hardness is uniform throughout 
The machines are designed for use with green 
sand having a moisture content below 6 per 
cent and many different kinds of sands 
have been used successfully with them 
They are arranged for either semi- or fully- 
automatic sequence operation, and a push 
button control panel is fitted on a cabinet 
which can be situated in any convenient 
position. The machines are shockless in 
Operation and can be installed on any normal 
foundry floor without need for reinforcement 
or heavy foundations. 

Ihe construction of the machine demon- 
strated can be seen in our illustrations; 
although a number of different sizes and 
Capacities are made, the general operating 
principles are the same. Mould boxes are 
fed into the machine 
from a roller conveyor 
at the side, and they 
pass in turn on to a 
pair of spaced bearer 
rails, or stripper bars. 
his bearer rail assem- 
bly is supported on 
four elevating rams 
from the main carriage 
of the machine, which 
runs on machined 
guide ways across the 
base. The rail assem- 
bly is lowered through 
its rams to deposit the 
box over the pattern 
fixed on the table of 
the carriage. The cor- 
rect positioning of the 
box is ensured by 
guide dowels which 
register in the location 


noles used when 
closing and locking 
moulds. 


A measured quan- 
tity of moulding sand 
is then deposited in 
the box from a sand 
hopper mounted on a 
platform above the 
table. As the carriage 
is drawn back into 
the machine by a 
large air cylinder the 
heaped sand above the 
sides of the box is 
levelled off and slightly 
com'pressed as it 





Diaphragm moulding machine 


travels below a freely rotating roller on the 
head. At the end of its retraction stroke into 
the body of the machine the weight of the 
carriage 1s transferred from its rollers to pads 
which register on the slideways of the base 
The box is then directly below a large air 
cylinder retracted into the lower end of which 





Mould box extracted from diaphragm head after 
compaction of the sand on the pattern 


is a bucket-shaped, flexible rubber diaphragm. 
Upon a volume of compressed air then being 
admitted to the cylinder the diaphragm is 
instantaneously blown outwards and down- 
wards into contact with the sand in the mould 
box. The heavy evenly distributed pressure 
imparted to the sand by the diaphragm 
compresses it tightly over all the contours of 
the pattern, and against the box sides, as 








for high production automatic operation 
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shown in one of the illustrations Phe 
resultant mould is completely self-supporting 
in the box. 

This mould ** squeezing * operation takes 
one to two seconds and on a slight vacuum 
being introduced in the cylinder the 
diaphragm is withdrawn into the chamber. 
[he carriage rar. then operates to push it 
out to its original position at the front of the 
machine. The bearer rail elevating cylinders 
are operated to raise the mould box 
clear of the pattern. As the mould is removed 
from one side of the machine an empty box 
is pushed in from the opposite side ready for 
the next moulding cycle. When the machine 
operates On an automatic moulding cycle, 
switches, which are actuated at the end of 
each movement, operate valves for starting 
the next movement in the sequence. 

These machines can be used for pro- 
duction with any general wooden or metal 
pattern, but owing to the very high speed at 
which the sand is compressed provision for 
air venting has to be made in the pattern or 
the platen on which it is mounted. The 
production rate of the machines is very 
high, even with individual movement control 
by push button operation, and no skill is 
required for their operation. The rubber 
diaphragms are stated to have an average 
life for producing over 60,000 moulds, and 
if accidentally split they can be repaired 
by adhesive or vulcanising processes. 

[The machines are made in ten standard 
models to take boxes from 12in by 18in, with 
a 4in draw, to 35in by 96in with a 10in draw. 
Irrespective of the size of mould made the 
actual squeeze period is only between one and 
two seconds 


In our illustration of the demenstration bay, 
which has a floor area of some 4000 square 
feet, the “* Taccone *’ machine can be seen 
on the left, whilst on the right are representa- 
tive models of the shot blasting machines 
made under licence by the firm. They 
include a rotating drum, a rotating barrel and 
rotary table machines. In these machines 
the shot is projected by an impeller driven 
by an electric motor, the power of which can 
vary from 5 h.p. to 20 h.p. 





Foundry machinery demonstration bay with “Taccone” moulding machine on the left and shot blast 
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Radioactive Laboratory for 
Isotope Work 


ADIOACTIVE isotopes are applied in tech- 
nology in two principal ways : as * tracers,” 
to label non-active atoms of the same or other 
elements, and as sources of radiation. The first 


kind of application is necessarily confined to 
precautions can be 


research where stringent 
taken to prevent the 
escape of any active 
material, while _ the 
second has in recent 
years been extended to 
many classes of pro- 
duction processes, as 
well as to radiography 
where y- radiation from 
cobalt or iridium sources 
can often be used ad- 
vantageously in place of 
X-rays. Production 
applications depend al- 
most entirely on 
measuring the absorp- 
tion of 8- or y-radiation 
by various materials 
This requires a_ radio- 
active source, a suitable 
detector of the radia- 
tion after it has passed 
through the material 
under test, and an amp- 
lifer coupled to a 
recorder or controller, 
as the case may be. 
The absorption measure- 
ments can be converted 
to indicate thickness or 
density, or the rise of 
liquid inside a container 
can be made to cut off 
the beam and in this 
way indicate level. 
Sources for use with 
such equipment vary in 
strength from a_ few 
tens of micro-curies to 
about half a curie. They must, of course, be 
safely mounted in holders which will ensure that 
the radiation can only emerge in the direction 
required and can be shut off completely during 


machines on the right hand side 


The shutter may be 
prevent unauthorised 


maintenance. 
fork to 


transit or 
fitted with a 
opening. 

The general procedures to be adopted when 
dealing with radioactive material in the labora- 
tory have become well established over the last 





Concrete block for storing gamma sources. Aluminium capsules containing 

the sources are fixed to the lower end of lead plugs which can be raised 

and lowered by means of the gantry. The storage holes in the 2ft thick 
barytes concrete are covered by lead discs 


fifteen years, but it may be of interest to describe 
a recent installation for the storage and assembly 
of radioactive sources for industrial use. : 
The laboratory at Beenham Grange, near 
Reading, of Isotope Developments, Ltd., manu- 
facturer of industrial nucleonic equipment has 
been designed for this purpose. The sources are 
normally sealed and tested for leakage by the 
supplier (the United Kingdom Atomic Energy 
Authority) and there is little risk of contamination 
by radioactive material from them. The labora- 
tory is also used for tracer experiments involving 
small quantities of ** open” sources in the form 
of liquids or powders. It is therefore constructed 
of materials which could be decontaminated 
easily in the event of a spill during these experi- 
ments, or in the more unlikely event of damage 
to a sealed source. : 
The floor is covered with semi-tropical 
asphalt which has a non-absorbent surface. The 
walls and ceiling are lined with plaster board to 
give a ledge-free surface which is painted with a 
special chlorinated rubber paint. Working 
surfaces are covered in smooth plastic material. 
The building has three separate areas, the 
annexe, the source store, and the laboratory 
proper. The annexe acts as a “ buffer” area 
between the parts of the laboratory where radio- 
active materials are handled, and the outside 
world, and entry to the laboratory is always 
made by way of it. There protective clothing is 
kept, and no one is allowed into the laboratory 
proper unless wearing standard protective cloth- 
ing. Doors lead from the annexe into the store 
and into the laboratory. There is also a connect- 
ing door between store and laboratory. 
_ The store contains a concrete storage block 
for gamma sources, a bay shielded with inter- 
locking concrete blocks for loaded gamma source 
units, and a steel cabinet for the storage of beta 
sources, while the laboratory itself has a concrete- 
and-lead loading cell for gamma sources. a 
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‘“* Perspex’ shield for loading beta sources, and 
a fume cupboard. Both laboratory and annexe 
have stainless steel sinks with drainage into a 
special storage tank for contaminated liquids. 

The storage block of barytes concrete (Fig. 1) 
has a number of 2ft deep fully shielded storage 
holes for the gamma sources, mainly radio- 
graphic capsules, held ready for loading into 
source holders. A metal insert with a lead plug 
at the top carries an aluminium can containing 
the source to the bottom of the hole. 

This can is easily removed using long-handled 
tongs when the insert is raised by means of a 
gantry hoist. On removal from the insert the 
can is placed in a lead pot mounted on a trolley 


to transport it to the gamma loading cell. Once 
loaded into source holders the sources are 


stored behind a wall of interlocking concrete 
blocks until required for despatch. 

The steel cabinet is designed to provide 
separate shielded compartments for beta sources. 
Ihese are usually in the form of metal foils from 
the Radiochemical Centre, Amersham, and 
before being placed in the cabinet they are 
shielded with “*Perspex.”” lead, or by fitting into a 
standard source unit. Since there may be some 
residual radiation from the shielded sources, a 
Sin thick steel door is used to close each com- 
partment. The top, back and sides of the 
cabinet are lined with lead to ensure that residual 
radiation is reduced to a safe level. 

The loading cell provides shielding and 
remote handling facilities to enable gamma 
sources to be loaded into their holders in safety, 
and is for the greater part built of concrete. The 
4in thick lead wall across the front incorporates 
remote handling tongs and an 8in thick lead 
glass window for viewing the inside of the cell. 
A mirror is mounted over the top of the cell and 
gives a different viewpoint so that all parts of 
the cell are clearly visible. Holders and sources 
are introduced into the working area through a 
port with a lead-lined door across it to absorb 
radiation scattered from the concrete walls of 
the cell. A radiation alarm is installed to give 
warning of the presence of unshielded sources in 
the cell so that the door is not inadvertently 
opened. For loading the less penetrating beta 
sources, a ‘* Perspex”’ shield provides protection 
and remote handling facilities. The loading cabi- 
net has a central compartment where the bulk of 
the sources is stored while indfvidual ones are 
loaded. The sources are clamped in holders and 
the final operations may be completed by gloved 
hands through the portholes in the “ Perspex.” 

There is a fume cupboard which is_ used 
mainly for handling radium foils, and for some 
tracer experiments. It is fitted with an extraction 
fan protected by a filter. 

Detailed records are kept of the nature, 
activity and location of all sources on the 
premises, and of those despatched to customers. 
Serial numbers and technical particulars as to 
the kind of isotope, the activity and the date of 
installation are stamped on the source holder. 
This information is also sent to H.M. Factory 
Inspectorate so that the presence of a radio- 
active source in a factory is known to them. 

Alpha, beta and gamma sources incorporated 
in nucleonic gauges are constructed as sealed 
sources, so that even before they are loaded 
into their protective shields there is no risk of 
leakage of radioactive material. 


Technical Reports 


Design of Eccentrically-Loaded Columns by the 
Load-Factor Method. By J. D. Bennett. Tables for 
the Design of Rectangular Beams and Slabs. By J.S. 
Cohen. Concrete Publications, Ltd., 14, Dartmouth 
Street, Westminster, London, S.W.1. Price 8s. and 
4s. respectively.—These brochures have been prepared 
to simplify the design of reinforced concrete in accord- 
ance with the load-factor method as recommended 
(for the first time in Great Britain) by British Standard 
Code No. 114, issued in 1957. Mr. Bennett’s work 
gives twenty charts for the design of columns sub- 
jected to direct load and bending about one axis of 
symmetry, and reinforced symmetrically or unsym- 
metrically with mild steel and cold-worked bars. 
Mr. Cohen’s tables relate to the design of rectangular 
beams by the load-factor method and also by the 
elastic method, so that it is possible to see at a glance 
which is the most economical for any particular beam. 
Worked examples are given with both sets of tables. 
Both brochures are reprinted from Concrete and 
Constructional Engineering. 
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Transmitting Magnetic Compass 


a Kelvin Hughes (Marine) Ltd., 
St. Clare House, Minories, London, E.C.3, 
announced that it had developed a transmitting 
magnetic compass and that the instrument had 
successfully completed sea trials extending over a 
period of nearly five years. Furthermore, it has 
been approved by the Admiralty Compass 


Observatory for use as a ship’s standard naviga- 
compass 


tional Essentially, the equipment 





Underside of compass bow! showing the card for 
detector and servomotor 


consists of a conventional standard magnetic 
compass which includes a reflector unit for 
stand-by purposes so that a separate mag- 
netic steering compass is unnecessary. A 


detector unit is fitted externally to the underside 
of the bowl and notes the ship’s movement 
about the compass card, while a servo-motor 
keeps the detector aligned with the magnetic 
system and is connected to a transmitting device 
which feeds information to repeaters throughout 
the ship. Our illustrations show the detector 
and servo-motor, and a steering repeater and 
pedestal having an 8in wide ground glass screen 
on which an image covering a 30 deg. sector of 
the compass card is projected. The sensitive 
but robust detector/transmitter unit will detect 
and transmit compass card movements of less 
than 4 deg. and does not affect the accuracy of 
the standard compass. Up to four repeaters, 
which can be fitted without regard to surrounding 
magnetic influences, can be operated from the 
standard transmitter and this number can be 
increased by the addition of a retransmission 
unit. Simple electrical circuits and few moving 
parts make for high inherent reliability and the 
equipment can be used to stabilise radar displays 
and direction finding bearing scales. 

In the Kelvin Hughes system, the principle 
employed is the detection magnetically 
of the lines of force of the compass magnet and 
this is done by external equipment, so that the 
bowl contains no electrodes or photo-electric cells, 
and therefore the magnetic compass is not 
affected. Original trials of the newly-developed 
equipment took place on the “ Lairds Ben” 
and since then the “* Duke of York,”’ * Invicta,” 
** Marengo,” ** Diomed,”’ * Earnest Holt,’ and 
the company’s own research vessel, “ Lalla 
Rookh II,’ have been fitted with the compass. 

The detector/transmitter unit consists of a 
detector coil and sliprings, follow-up servo- 
motor and a step-by-step transmitter, and the 
magnetic forces resulting from the unit have no 
measurable effect on the accuracy of the com- 
pass. There is a bulkhead-mounted amplifier 
having four plug-in chassis for oscillator, 
preamplifier, reference phase power amplifier 
and control phase power amplifier. Also 
supplied is a bulkhead-mounted distribution box 


and the power supply required is LIOV t.c., 
there being a rotary transformer to provide 
24V d.c. for the transmitting circuits. 

A 200 c/s signal from the amplifier energises 
the detector coil and its secondary winding gives 
zero Output when the coil is in line with the 
North-South points of the compass magnet. 
This is the null position, and movement away 
of the magnet sets up change in the direction of 
the magnet flux to 
generate a signal, in the 
secondary winding, 
which is amplified and fed 
to the follow-up motor. 
The phase of the signal 
determines the direction 
of rotation of the motor, 
while the voltage am- 
plitude governs the speed, 
and the angle between 
coil and magnet controls 
the voltage so that at null 
point the motor stops 
The coil is coupled by a 
90 : 1 gear to the step-. 
by-step transmitter con- 
trolling the repeaters. 
The detector, which op- 
erates on the flux gate 
principle, consists of an 
annular ring of mumetal 
resting in a casing around 
which is a_ primary 
winding with two super- 
imposed diametrically 
opposite and cross-con- 
nected secondary wind- 
ings. The coil assembly 
is in a plastics housing 
under which are four slip 
rings and a fifth for anchoring the cross-con- 
nections of the secondary windings. 

In operation, the coil is energised to saturation 
by a potential of 2V to 3V at 200 c/s, so that the 
flux pattern is distorted, thus doubling the 
frequency. However, no current flows until the 
compass magnet moves from the null point, 
when about SmV to 10mV, 400 c/s, is generated 
per degree of rotation 


the projector tube, the 





Steering repeater and pedestal 
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Marine Centrifugal Pumps 


A RANGE of centrifugal pumps, designed for 
compactness and accessibility, has been developed 
by J. H. Carruthers and Co., Ltd., and has 
successfully completed tests at sea. The pumps, 
one of which we illustrate, are manufactured in 
sizes from 3in to 9in diameter suctions, with 
outputs from 10 to 500 tons per hour against 
heads varying from 30ft to 450ft, and are available 





One of the range of “Flowmaster” centrifugal 
pumps 


as Single or two-stage, self-priming, units, single 
or double-stage standard units. They are pro- 
duced with impellers in series, giving twice the 
rated head ; impellers in parallel, giving twice 
the rated output, or impellers in series/parallel, 
with changeover cock for dual duty. The 
impellers are of a new design, not dependent on 
close clearances for efficiency, and no air 
exhauster is required for the self-priming models, 
while the only moving parts, apart from the 
normal rotating assembly, are the diaphragm 
recirculation control and_= spring-loaded air 
release ball valves. The primary tank gives 
efficient air separation and forms an integral 
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part of the assembly, and the casing is split 
vertically so that the pump can be opened up 
without disturbing pipe connections. A double 
bearing shaft, incorporating a plastic lower 
journal, is fitted, and also a mechanical seal to 
eliminate repacking of the stuffing-box. 

Cast iron or gun-metal is used for the casing, 
the rear half of which incorporates suction and 
delivery passages. The framing housing the pump 
is fabricated from steel plate, the primary tank 
is of cast iron, while gun-metal or aluminium- 
bronze is used for the single entry shrouded main 
impeller with which is combined an auxiliary 
priming impeller. An upper ball bearing and 
a bottom self-lubricating bearing carry the 
stainless steel shaft. 

For priming, liquid is fed by gravity from the 
primary tank to the impeller, which accelerates 
the flow into the main discharge and it is 
then recirculated. During this process a pressure 
drop is induced in the main impeller suction 
intake and air is therefore drawn from the 
suction pipe and discharged through the air 
release valve on the priming tank. This con- 
tinues until the liquid is drawn into the impeller, 
when the priming cycle is automatically cut off. 
After the priming stage, the liquid is discharged 
at high velocity from the main impeller and passes 
up the main discharge pipe to the contact reflux 
control valve, on the top of the priming tank. 
The pressure of the liquid closes the valve, thus 
stopping the priming flow and preventing any 
loss in efficiency. 


‘* Television ’’ Equipment for Boiler 
Water Level Checking 

PARTICULARS have been received from 
Hopkinsons, Ltd., Huddersfield, of the firm’s 
system of “‘television”’ transmission of boiler water 
gauge levels. This equipment comprises a scan- 
ning unit, a cathode follower unit and a display 
unit, the first two of which are arranged in a 
single assembly and the third situated some 
distance away and connected by cables. 

The arrangement of the equipment can be 
seen in the diagram we reproduce. It can be 
used with a prismatic water level indicator of 
either plate or “ Bulls eye’ design, in conjunc- 
tion with an illuminator fitted to the water gauge. 
The scanning unit houses a lens, scanning disc 
and photomultiplier. The scanning disc has a 
narrow slot with variable radius and is rotated 
at mains supply frequency by a synchronous 
motor locked to the mains. 

In operation, light from the illuminator 
associated with the water gauge passes through 
the prismatic indicator in such a way that the 
steam space appears as intense clear light and the 
water column as dull diffused light. The scan- 
ning unit is placed so that the light from the gauge 
passes through the lens to a focal plane coinci- 
dent with the scanning disc. In front of this disc 
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Diagrammic arrangement of water gauge levels ** television *’ equipment in a boiler installation 





is a fixed vertical slot, and as the disc rotates, 
the disc slot and the fixed slot together form a 
gate admitting light at all points along the fixed 
slot progressively with respect to time. Thus the 
gauge glass is “ scanned” and the gated light is 
allowed to fall on the sensitive surface of a photo- 
multiplier. The voltage produced is transmitted 
to the display unit, and is transformed back into 
light by the cathode-ray tube. Deflection of the 
beam of light on the cathode-ray tube is exactly 
synchronised with the scanning motion. 

The photomultiplier is insensitive to the water 
column in the gauge, since the main light from 
the illuminator, passing through water, is 
refracted outside the scope of the narrow vertical 
slot in the plate behind the lens, and the dull 
diffused light coming directly through the water 
column is insufficient to activate the light- 
sensitive cell of the multiplier. 


New Data Processing System for 
Harwell 


A “ TRANSISTORISED ~* data recording and 
analysing system has been developed by E.M.I. 
Electronics, Ltd., Hayes, Middlesex, in conjunc- 
tion with the United Kingdom Atomic Energy 
Authority, to assist scientists and engineers in 
handling the great quantities of statistical data 
nowadays acquired from nuclear experiments at 
the Atomic Energy Research Establishment at 


Harwell. Continuous monitoring of nuclear 
experiments for periods up to twenty-four 
hours’ duration is often necessary, and the 


quantity of data required may involve many 
millions of separate measurements to accuracies 
of 0-1 per cent or less. The new system has been 
designed to meet this need. 

The E.M.lI. data processing system is made up 
of a number of self-contained recording units 
and a central high-speed analyser. The recording 
units, situated near the experimental rig, take the 
measured quantities (for example, neutron time 
of flight, and scintillation counter identity) and 
convert them into binary-coded digital form. 
The coded data, at a typical resolution of 0-2 per 
cent, are then recorded on magnetic tape in 
parallel form on sixteen channels on lin wide 
tape. At the end of the recording run, the tapes 
are removed from the recording units for high- 
speed processing on the central analyser. Both 
the experimental rig—which may well involve a 
nuclear pile, together with a great deal of 
auxiliary apparatus—and the recording units are 
immediately freed for another experimental run. 

The analyser handles the tapes at speeds of up 
to 100in per second, and the digital information 
is read off the tape at high speed and automatic- 
ally sorted into ordered array on a ferrite core 
store. As the information is now in ordered 
form in this store, it is a simple matter to read it 
out at speed, and in a sequence suited to any 
further data processing required. For example, 
the core store contents can be transferred on to 
punched paper tape for direct input to a digital 
computer, and further calculations on the 
statistical data carried out. Punched card or 
graphical output from the core store can also 
be provided. 

The system is being applied initially to neutron 
spectrometry measurements but because of the 
versatility of the logical design of the system, it 
is readily adapted to any instrumentation prob- 
lem where data has to be acquired over a long 
time, when magnetic tape storage would be 
attractive. When data is arriving at fast rates, 
the magnetic recording stage can be by-passed, 
and after the data has been converted into digital 
form by the circuits contained in the recording 
units, it can be directly sorted into the core store 
of the analyser. The use of a limited range of 
plug-in printed circuit transistor ‘* cards’ leads 
to flexibility of Jogical design, along with 
ease of maintenance. 
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Hydrostatic Tractor 


THERE took place in London last week a 
demonstration of the development vehicle for 
the Dowty hydrostatic transmission, a modified 
Fordson * Major” tractor. The distinguishing 
features of the Dowty system were made clear in 
our article on page 910, December 20 last : it 
will be recalled that it differs from the Lucas 
equipment principally in that the pump output 
is varied by rocking the entire cylinder block and 
not merely the swashplate, and from. the 
N.I.A.E. experiments by using a high speed 
geared motor. We understand that this latter 
characteristic stems from the desire to render 
the system easily acceptable by established tractor 
manufacturers, who will, for instance, already 
have production plant for final drive gears. 
Similarly, the use of wheel motors would prob- 
ably compel the designer to change to a system 
of track variation by moving the complete 
wheels, since the very large hubs might foul the 
crops if the rims were set inside or outside them 
Another aavantage of the geared single-motor 
drive is that existing differential lock devices can 
easily be employed to suppress wheel-spin. , 

Our illustration shows the arrangement of the 
transmission in the full scale experimental 
vehicle. The pump pivots about a transverse 
axis, One end of which is defined by the large 
pipe union seen directly below the fuel tank. 
The servo moving the pump can be seen project- 
ing through the top of the main casing, fed by 
flexible hoses : it is controlled by the push-pull 
rod running to the lever seen in the vertical 
position. Also connected to the pump output 
control, by the flat, dog-leg connecting rod, is a 
large adjustable piston-type damper: this is 
purely to resist rapid movement of the pump 
control, the pneumatic governor being too slow 
in its response to prevent the engine being 
stalled by an abrupt application of full load 
The servo system runs at the low pressure sup- 
plied by the small gear pump seen on the front 
of the casing below the crankcase : this pump 
pressurises the main hydraulic circuit. Two 


large filters, one of which can be seen on the off 


side of the engine, are included in the low 
pressure Circuit. To suppress any tendency for 
the tractor to creep at * neutral,’ the valve block 
seen in front of the tyre can be opened. 


The controls for the hydrostatic transmission are seen here on a modified 


Fordson tractor 
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The system has, we are advised, proved satis- 
factory running on a relatively inexpensive 
straight engine oil. At the demonstration the 
ease of control was made manifest : particularly 
impressive was the high acceleration when full 
ahead was selected with the tractor unloaded, 
since with a certain amount of skill the engine 
could be kept at both high torque and high 
speed until full speed was reached 


Heating Coils For Tankers 

PARTICULARS have been issued by Steels 
Engineering Installations, Ltd., Crown Works, 
Sunderland, of some of the firm’s more recent 
developments in connection with heating cvils 
for bunker and cargo tanks in tankers. The 
* Alabrass "’ heating system recently introduced 
uses an aluminium brass tubing which has good 


heat transmission properties and is_ highly 
resistant to corrosion. The system consists of a 
number of relatively small diameter parallel 


pipes running longitudinally on the tank bottom 
between large diameter steam and condense 
headers. By reason of the parallel flow of steam 
through a multiplicity of heating pipes, a short 
steam travel is obtained with adequate terminal 
pressure for the rapid clearance and lifting of 
condensate from the condense header to the 
deck. 

The firm is also now making aluminium alloy 
heating coils which have advantages in lower 
manufacturing and installation costs and light 
weight. A recent development in the application 
of these ** Alacoil *’ aluminium alloy tube heaters 
is a portable heating grid in block form, as 
shown in one of the illustrations on this page. 
These block units can quickly and easily be 
installed and removed from a cargo tank. The 
units so far made by the company are about 
30ft by 9ft and comprise a frame of aluminium 
extruded channel sections with the * Alacoil ”’ 
tubing running round the top and under-sides of 
the frame. 

The unit is fixed centrally in a cargo tank and 
connected to the steam supply and exhaust at 
the bulkhead; when not in use it is fixed to the 
top of the hatch cover. The entire frame and 
installation is fixed to the bottom of the tank 
by insulated bolts and rests on pads giving 
complete insulation 
from the tank and ship's 
shell. When it is re- 
quired to use holds for 
ore cargo, the grid 
flanges are released, 
eight bolts removed and 
slings attached to four 
bridles, which form part 
of the centre aluminium 
frame, and the complete 
unit can then be lifted 
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out of the tank. These portable grids can be 
fabricated from aluminium brass tubing or 
mild steel if cathodic protection is required. 
Steels Engineering Installations, Ltd., has also 
acquired a licence for the manufacture of the 
helical or conical design of heating coil developed 
by the Shell Group. One of these coils is illus- 
trated on this page ; they are a complete depar- 
ture from the conventional coil grids on tank 


dy 
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Helical heating coil made of aluminium brass tube 


bottoms as hitherto used in tanker heating 
systems. The new heaters comprise a number 
of vertical spirals, the number being dependent 
upon the cargo carried and the size of each tank. 
They naturally differ in height, diameter, number 
of spirals and pitch distance, The helical ele- 
ments decrease in diameter from base to head for 
efficient cumulative effect of convection currents 
in the liquid over wide areas ; and to eliminate 
water-logging, each element has a separate con- 
densate outlet. 

Maintening oil cargo at a temperature approxt- 
mating to pumping temperature showed very 
definite economies in steam, by comparison with 
the normal procedure of heating up from cold 
shortly before for discharging. 





Portable heating coil grid designed for easy installation or removal from 
a tank 
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Vacuum furnace rated at 


Vacuum Furnaces 


SPECIAL heat treatment processes at the Witton 
rectifier works of The General Electric Company, 
Ltd., can now be completed in vacuum, with the 
recent installation of two vacuum furnaces. 


The larger of these furnaces, which can be seen 


in the illustration above, has usable dimen- 
sions 24in high and 15in diameter. Its body 
water-cooled, vertical, cylin- 


comprises a 
drical tank of mild steel which is clad on the 
inner surface with stainless steel. It is covered 
with a hinged, domed lid operated hydraulically, 
and faced flanges with rubber seals on the lid and 
the body of the furnace form a vacuum-tight 
seal. 

The furnace element is an annular assembly of 
graphite bars and it surrounds the charge which 
is heated by radiation. This element operates at 
a low voltage supplied by a three-phase trans- 
former, the output of which is smoothly variable 
by a voltage regulator to give control over the 
heating rate. The thermal insulation consists of 
radiation screens of stainless steel and molyb- 
denum sheets arranged to enclose the heating 
chamber. 

The vacuum pumping system consists of a gas 
ballast pump, a combined booster and oil 
diffusion pump and a valve block which controls 
the evacuation of the furnace chamber The 
valve block is fitted with a five-position operating 
lever which can be moved in one direction only 
to ensure the right sequence of operations. It 
is stated that an operating vacuum better than 
10-*mm Hg. can be obtained. The gas ballast 
pump is interlocked with the power supply so 
that a failure of the pump automatically causes 
an interruption in the electric supply to the 
element 

Cooling water for the diffusion pump circuit 
s taken directly from the mains and that for the 
heating and cooling cycles from a recirculating 
water system with a 300-gallon storage tank. 
The temperature of the water pumped round the 
circuits is governed by a thermostatic valve in the 
pump line. As the temperature of the water 
approaches 120 deg. Fah. the valve opens to allow 
water to run to waste and cold water from the 
mains to enter the tank The cooling circuits 
are fitted with water flow switches which cut off 
the power supply to the elements in the event of 
a water stoppage. A failure of the water pump 
would also cut off the element supply and, by 
opening a magnetic valve and temporarily run- 
ning water to waste, maintain an emergency 
gravity-fed supply of cooling water through the 
furnace from the make-up and storage tank. 

The furnace is rated at 120kVA which allows 
for rapid heating, if necessary, to the normal 
operating temperature of around 1200 deg. Cent. 
The other furnace, which is generally of 
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120kVA and having a normal operating temperature of about 1200 deg. Cent. 


similar design but has usable dimensions 12in 
high and Yin diameter, provides temperatures 
up to 1800 deg. Cent. 


Heavy-Duty Flash Butt Welding 
Machine 


PARTICULARS have been issued by A.I. Electric 
Welding Machines, Ltd., of Inverness, of a new 
heavy-duty flash butt welding machine. This 
combined tube and general-purpose machine 
has a maximum welding capacity of 12 square 
inches (sectional area) in mild steel, and incor- 





400,000 Ib capacity hydraulically-operated testing machine with smoothly variable 
testing speeds up to 2in per minute 


porates provision for welding tubes up to 64in 
diameter. A fettling unit can be fitted to the 
right-hand end of the machine to remove internal 
weld upset when welding short tubes to longer 
lengths 

The machine has one fixed and one sliding 
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clamping head, operated from a_ two-stage 
air/oil intensifier system from 801b to 100 Ib 
per square inch air supply. Initial low pressure, 
direct from an air cylinder, applies a load of 
| ton, which is intensified to 27 tons for final 
clamping purposes. The 6in vertical clamping 
stroke available allows for a wide variation in 
size and shape of workpiece. Vertical and hori- 
zontal adjustment under full clamping pressure 
is available on the left-hand head for accurately 
aligning the tubes or components to be flash butt 
welded. The forging unit uses the same air/oil 
intensification principle to apply a pressure of 
18 tons. 

Preheating may be accomplished manually by 
means of a control lever which reciprocates the 
sliding clamp unit so as to make and break con- 
tact between the mating surfaces, or, alternatively, 
for batch production, automatically as part of 
a preset work cycle. The 350kVA water-cooled 
single-phase transformer for the machine is 
mounted separately at the rear to give easy access 
for maintenance and adjustment to a range of 
secondary voltages which are suited to a wide 
general-purpose programme. 


Hydraulically-Operated Testing 
Machine 


WE are informed by Edward G. Herbert, Ltd., 
of Atlas Works, Chapel Street, Levenshulme, 
Manchester, 19, the manufacturer of the Tinius 
Olsen testing machines under licence in this 
country, that after having built a considerable 
number of the smaller capacity machines, it has 
just completed the first 400,0001b capacity 
machine. This machine, illustrated in the 
photograph reproduced below, has the complete 
hydraulic and mechanical systems enclosed in a 
welded frame. It provides for tensile and com- 
pression tests by the use of standard equipment 
of flat grips, vee grips and a compression plate. 
A range of accessory testing tools are available 
to cover transverse, shear and bend tests. 

On this machine loads are indicated on two 
16in diameter precision hydraulic gauges which 
are mounted on the in- 
strument panel above the 
hydraulic and electrical 
controls. The pressure 
which  actuates the 
gauges is developed in a 
ground and lapped pis- 
ton and cylinder, which 
work without packings 
and have a slight film of 
oil separating the mov- 
ing surfaces at all times, 
With this design, friction 
is held to minimum so 
that the load is weighed 
within close limits, the 
machine being built to 
Grade “A” accuracy 
in accordance with B.S. 
1610, Part 1: 1958. 
Load application is 
accomplished by a hy- 
draulic _ piston and 
cylinder located in the 
base of the machine, 
the load being applied 
to the specimen by 
motion of the piston. 
The hydraulic pressure 
system is supplied by a 
motor-driven gear pump, 
which, in combination 
with an automatic valve, 
provides uniform rates 
of load application. A 
safety valve and electric 
limit switches protect the 
gauges from overload. 

Normally, a stepless 
range of testing speeds 
from Oin to 2in per min- 
ute is obtainable, the speeds being controlled by 
two 8in diameter pilot hand wheels, one for load. 
ing and the other for unloading the system. 
With this form of valve control, loads 
may be easily applied, removed or held 
constant. 
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Industrial and Labour Notes 


Overseas Trade 

According to provisional figures issued 
by the Board of Trade, the value of United 
Kingdom exports in November, at £291 
million, was higher than in any month since 
May, 1957. Imports, at a value of 
£313,100,000, were lower than in the preced- 
ing month. The value of re-exports was 
£12,900,000 and the visible trade deficit at 
the end of November was thus £9,200,000, 
the lowest figure recorded this year, apart 
from May, when the figures were abnormal 
because of the effect of the dock strike. 

The Board of Trade says that when the 
two months, October and November, are 
considered together exports were much the 
same in value as in the corresponding period 
of last year, but they were 5-5 per cent above 
the average for the first nine months of this 
year. Imports were 4-5 per cent less than a 
year ago, but 3 per cent above the monthly 
average for January-September this year. 

At the annual meeting of the British 
Council for the Promotion of International 
Trade, which was held in London last week, 
the president, Lord Boyd-Orr, urged that 
the time had come “ to have another look at 
East-West trade.’ In recent years, he said, 
the main advances in British overseas trade 
had been with the industrialised countries. 
Now, Russia, China and some of the Eastern 
European countries were being industrialised 
at a great pace. This gave enormous scope 
for rapid expansion of trade to those who 
chose to take it. The opportunity, Lord 
Boyd-Orr added, came at a time when many 
other markets were proving disappointing 
and when this country’s foreign trade as a 
whole had begun to decline. He went on 
to advocate that Britain should now work 
out a trade agreement with the Russians, 
not for a “puny amount,” which would 
merely give a form to the trade that was 
already being done, but “a bold and 
ambitious programme at least to double 
our trade with the U.S.S.R. in 1959.” 


Capital Investment Programmes 
In an article entitled ““Can We Control 
the Economy ”’ in the December issue of the 
District Bank Review, Professor C. F. Carter 
deals, amongst other matters, with direct 
control of capital investment programmes. 


In recent years, he says, the main area of 


direct control over specific investment pro- 
grammes has been the nationalised industries, 
which have had their 
investment ” moved up and down in a most 
bewildering manner. The changes made 
have not always been related to the desired 
trend of investment as a whole ; thus, the 
1957 cut in British Railways investment was 
partly restored in 1958 as part of a bargain in 
a wage settlement. 

It is sometimes suggested, Professor Carter 
continues, that a similar control of pro- 
grammes should be extended to private 
industry, either by requiring large firms to 
state their intentions and alter their plans at 
Government direction, or by using instru- 
ments such as the licensing of industrial 
building. Professor Carter then goes on to 
express grave doubts about that kind of 
control. It may be, he remarks, that the 
necessary economic control could be achieved 
through variations of social investment or 
“public works.” But even that is much 
more difficult in detailed practice than it 
appears in broad theory. Much social 


investment has been undertaken in response 
to a need generally felt to be urgent (the 





** permitted level of 


school building programme is an example), 
and it could not readily be varied in its pace. 
Even where variations are possible, Professor 
Carter says, they would commonly cause much 
waste unless they are planned well in advance. 


Iron and Steel 


The latest monthly report from the 
Iron and Steel Board shows that during 
November there was a further small decline 
in the iron and steel industry’s production. 
Pig iron output averaged 233,700 tons a week, 
compared with 241,900 tons a week in 
October, and 281,500 tons in November, 
1957. Steel production in November aver- 
aged 351,900 tons a week, compared with 
363,500 tons in October and 429,200 tons in 
November last year. The Iron and Steel 
Board says the decline from the October 
output figure was caused principally by the 
reconstruction of a slabbing mill at one of 
the major works which interrupted produc- 
tion for about ten days. But for that event, 
it is thought that the level of production 
would have followed the trend of the third 
quarter, namely, at about 16 per cent below 
last year’s level. 

The Board goes on to say that the liquida- 
tion of stocks which began towards the end 
of the second quarter of this year, led, during 
the third quarter, to a fall, equivalent to 
365,000 ingot tons, in consumers’ and 
merchants’ stocks of finished steel. Indus- 
tries showing a particularly heavy fall in 
stocks, ranging from 10 to 15 per cent, 
include shipbuilding, building and construc- 
tional engineering and private manufacturing 
of railway rolling stock. In contrast, the 
electrical industry and the motor-car industry 
increased their holdings of steel during the 
third quarter. But, the Board remarks, the 
current low level of steel production in 
relation to industrial activity suggests that 


the reduction in consumers’ stocks is 
continuing. 
The Board now estimates that, after 


allowing for the fall in stocks, steel con- 
sumption in the third quarter of this year was 
6-9 per cent below that in the comparable 
period of 1957. The fall in consumption 
from last year’s level ranges from 7 per cent 
in the case of shipbuilding to 35 per cent in 
the case of private makers of railway rolling 
stock. For industries making “ inter- 
mediate ’’ goods, such as bolts and nuts, the 
decline is of the order of 20 per cent, for the 
engineering and constructional industries 
generally it is about 15 per cent and for 
the nationalised industries, about 9 per 
cent. In contrast to the recession in the 
investment goods industries, consumption 
in the metal furniture and _ hollow-ware 
industries is higher than it was a year ago. 
Steel consumption in the motor industry, 
which includes also commercial vehicles, 
tractors and cycles, was about 7 per cent 
lower in the third quarter of this year than 
it was in the corresponding period of 1957. 


Employment and Unemployment 


The Ministry of Labour has estimated 
that, during October, the number of people 
in civil employment in Great Britain declined 
by 21,000 to a total of 23,076,000 (15,269,000 
men and 7,807,000 women). The principal 
changes were seasonal ones, reductions 
being reported in hotels and catering, trans- 
port and building and contracting, while in 
the distributive trades there was an increase 
in the number at work. There was a reduc- 
tion of 4000 in the number of people employed 





in the manufacturing industries, most of 
the decline occurring in the engineering, 
metal goods and scientific instruments group. 
In that g:oup, the total employed at the end 
of October was 2,778,000, compared with 
2,854,000 a year earlier. The number 
employed in vehicle building has also 
declined in recent months ; at the end of 
October the total was 1,230,000, compared 
with 1,246,000 a year earlier. 

About unemployment, the Ministry's 
report states that on November 17 there were 
536,027 people registered as out of work, 
compared with 513,842 on October 13. 
The November figure represents 2-4 per cent 
of the total number of employees. The 
November registrations included 483,000 
who were wholly unemployed and 53,000 
who were temporarily stopped. Of the 
wholly unemployed, 238,000 had been out 
of work for more than eight weeks. The 
employment exchanges filled 151,000 vacan- 
cies in the five-week period ended November 
12, the number of vacancies notified but 
remaining unfilled being 159,000. That was 
7000 fewer than in October. 


Nickel in 1958 


Dr. J. F. Thompson, chairman of 
The International Nickel Company of 
Canada, Ltd., says, in a review of the 


industry, that this year the free world has 
attained a new record in annual nickel pro- 
duction capacity, estimated at about 525 
million pounds. Total nickel consumption 
in 1958 in the free world is expected to be 
between 325 million and 335 million pounds, 
compared with about 415 million pounds last 
year. The principal cause of the decrease, 
Dr. Thompson remarks, has been the reces- 
sion in the U.S.A. and Canada which has 
had a particularly strong effect on the pro- 
duction of durable goods. Because this 
coincided with a period of heavy stock 
liquidation by consumers, this year’s nickel 
deliveries in all forms have been appreciably 
lower than consumption. But in the United 
Kingdom and on the Continent, Dr. Thomp- 
son asserts, there has been only a slight 
decrease in the consumption of nickel. 

Dr. Thompson goes on to say in his 
review that to-day’s free world annual nickel 
production capacity of about 525 million 
pounds is expected to rise progressively in the 
next few years. [tis estimated that production . 
capacity will reach 550 million pounds next 
year, about 600 million pounds in 1960 and 
650 million pounds in 1961. It is significant, 
Dr. Thompson comments, that the projected 
1961 nickel production capacity will be about 
double the free world nickel consumption 
during 1958. A substantial part of the 
estimated production increase by 1961 is 
likely to come from the International Nickel 
Company's Thompson mine in Manitoba 
which has been under development for the 
past two years. 

As to the future, Dr. Thompson points out 
that nickel consumption in recent months 
has shown an improvement over the low 
levels touched earlier this year ; it is expected 
that the improvement will continue in 1959. 
But, he adds, the nickel industry is entering 
into a period of vigorous competition. 
During the past period of nickel shortage, 
producers of competitive materials have 
naturally taken advantage of the fact that large 
quantities of nickel were required for defence 
production and government stockpiling. 
Substantial inroads were consequently made 
into traditional civilian markets for nickel. 
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South African Railway Electrification 
Progress 


BY OUR SOUTH 


HE latest estimates of the approved electri- 

fication programme adopted by the South 
African Railways Administration show that the 
total expenditure will amount to approximately 
£37,000,000. Whilst electrification is an extremely 
important aspect of traction, it does not mean 
the end of the steam locomotive, which will 
continue to be extensively used, and the diesel 
traction programme of the railways is also 
comprehensive. The following is a short sum- 
mary of the present position in each of the four 
provinces of the Union 


ORANGE FREE STATE 
Electrification work in the Orange Free State 
is well under way on the 121-mile Vereeniging 
Kroonstad section, the first line to be electrified 
in this province. The doubling of the line was 
completed in 1956. Foundations for the over- 
head masts have been completed between 
Kroonstad and Coalbrook and work on the 
Coalbrook and Vereeniging section is now in 


progress. Wiring has been started between 
Coalbrook and Koppies. 
NATAI 
The programme in Natal has reached an 


advanced stage, and the end of this year should 
see the completion of the work. At present, 
tunnelling between Boughton and Merrivale is 
retarding the doubling and electrification of the 
Natal main line, but once this has been com- 
pleted the rest of the work will present no 
problems 

In April, 1956, the electrifying of the single 
line between Rossburgh and Cato Ridge, a 
distance of 40 miles, was started, and this work 
should be finished soon. All work on foundation 
laying, the construction of steelwork and masts 
and the wiring has been done, while the sub- 
Stations are at present under construction 

Once this line has been electrified it is expected 
that the bulk of the present main line goods 
traffic will be diverted over it while passenger 
traffic will be concentrated on the present main 
line. It is of interest to note that part of this 
line, the section between Rossburgh and Hillcrest, 


eres \ 





fraction linesmen working on the newly quadrupled line near New Canada 





AFRICAN CORRESPONDENT 


was due for electrification in 1938, but the project 
was interrupted by the war, shortly after work 
had started. However, some of the material 
installed at that time can still be used on the 
present project. 

With the completion of the electrification 
programme in Natal, this province will have 400 
route-miles of electrified lines. 


CAPE PROVINCE 


In the Cape, a distance of 210 route-miles is 
being electrified, and the most important section 
still to be done is the main line between Touws- 
rivier and Beaufort West, a distance of 179 miles. 
This is the longest single stretch of electrification 
ever to be undertaken by the South African 
Railways and the work will take nearly four 
years. Depots have been established at Beaufort 
West and Laingsburg, and from now on con- 
struction will go ahead at full speed, as the 
preliminary work has been completed. 

The electrification of this stretch of main line 
will bring about a great improvement in the 
movement of traffic between Johannesburg and 
Cape Town. The present carrying capacity will 
be nearly doubled, from about 19,000 tons to 
more than 32,000 tons per day. In addition, 
operating costs will be greatly reduced. Train 
loads can be stepped up from 944 tons to 1560 
tons, and apart from the fact that coaling and 
watering are unnecessary on electrified sections, 
electric units do not entail the handling prob- 
lems associated with steam locomotives. When 
electricity takes over on this section the con- 
densing-tender locomotives now stationed at 
Touwsrivier will be moved to Beaufort West, 
de Aar and Beaconsfield, for use between these 
points. 

Electrification of the Matroosberg—K leinstraat 
section, a distance of 64 miles, on the Cape 
Western main line between Bellville and Touws- 
rivier, has just been completed. Good progress 
is being maintained on the electrification of the 
new non-European suburban lines, Langa 
Athlone, Athlone—Dieprivier and Cape Town 
Nyanga, a total route mileage of twenty-two. 
Work on these projects has been in progress now 
for nearly two years. The section Athlone—Diep- 
rivier has been completed, while that between 
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Cape Town and Nyanga will be completed early 
next year and Langa-Athlone in December, 
1960 


[RANSVAAI 


A total of 302 route-miles is being electrified 
in the Transvaal. One of these projects, Springs 
Welgedag (6 miles), has been completed and the 
Apex—Rangeview—Dunswarst section in the Ger- 
miston area has been placed in service, as well 
as the 58-mile stretch between Welverdiend and 
Klerksdorp. 

All the electrification projects in the Pretoria 
area should be completed during this year, 
including the Eerste Fabrieke—Koedoespoort 


section which was started only recently. The 
section Pretoria~-Koedoespoort and the new 
Atteridgeville-Cordelfos line have been com- 


pleted. 

In the Johannesburg area good progress is 
being maintained on the building and electri- 
fication of the various new non-European lines. 
The New Canada-Dube line has reached the 
halfway stage and is scheduled for March, 1959. 
The Dube—Doornkop section will be completed 
at the end of this year, while the Crown—West 
Street double line, which is only |} miles long, 
should be in service by the same time. The 
photographs we reproduce were taken in the 
New Canada area and give some idea of the 
methods and equipment employed in the work 
in general 

Around Vereeniging, electrification has also 
reached the half-way stage, and the 29-mile 
stretch between Midway and Vereeniging will be 
placed in service towards the end of this year or 
early next year. The section Wattles—Vereeniging 
(344 miles), which is being undertaken in con- 
junction with the programme of electrification 
for the Orange Free State, is due for completion 
in February next, and when the section between 
Vereeniging and Kroonstad is finished there will 
be an electrified double line all the way from 
Broodsnyersplaas in the Eastern Transvaal to 
Kroonstad, a distance of 222 miles. There will 
also be an electrified line all the way from 
Johannesburg to Kroonstad. 

Except for the India Junction—Elsburg section, 
where the quadrupled lines are being electrified, 
work in the Germiston area should be finished 
by the end of 1958. The doubling and electri- 
fication between Dunswart and Alliance, which 
was started in 1956, should also be completed 
this year, as well as the new non-European double 
line between Alliance and Daveyton, and the 
Angus—Germiston East new double line. 

In the Eastern Transvaal the coal lines between 
Witbank and Welgedag and Broodsnyersplaas 
are also being electrified. Work on the Broods- 
nyersplaas—Oogies section, which was started in 


June, 1957, is due to finish in October, 1960. 




















A mobile crane lifts a mast member into position near New Canada station 
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Fifty Years of Tata Iron and Steel 
Company 


BY OUR INDIAN CORRESPONDENT 


HE Tata Iron and Steel Company, which 

celebrated its Golden Jubilee this year, was 
founded by Mr. Jamshetji Nusserwanji Tata 
fifty years ago, although Mr. Tata, who died in 
Germany in 1904, did not live to see the day when 
the first ingot of steel came off the line at Jam- 
shedpur steel works in 1911. The company was 
started with an initial capital of Rs.2.32 crores, 
wholly subscribed by Indian investors. Actual 
construction activities commenced in 1908, which 
included not only the building of a steel works 
but also a modern township in the heart of 
Chhotanagpur jungles in Bihar. The initial 
capacity of the plant was 160,000 tons of pig 
iron and 50,000 tons of finished steel per year. 
In the early ninteen-twenties, the annual steel- 
making capacity was increased to 450,000 tons 
and, later, to 1,000,000 tons by 1940. By the end 
of 1958, the capacity will be doubled to 2,000,000 
tons of ingot steel a year. 

Before the Tata Steel Company came into 
existence, a number of attempts had been made 
in different parts of India to start the steel 
industry by both private companies and the 
Government. Furnaces were set up at Porto 
Novo, Salem and Beypur in the south, in the 
Kumaon Hills of Uttar Pradesh, Warora of 
Madhya Pradesh, Indore in Central India, and 
in Birbhum and the Raniganj coalfields of 
Bengal. Many of these ventures produced 
saleable pig iron of good quality but all of them 
except the Bengal Iron Works had to close down. 
The latter, after a short spell of Government 
ownership, passed into the hands of the Bengal 
[Iron and Steel Company in 1899, and was 
amalgamated with the Indian [ron and Steel 
Company at a much later date. The reasons why 
these iron works were unable to pass beyond the 
Stage of pig iron production were, first, lack 
of proper planning in the production and pro- 
curement of raw materials and, secondly, lack 
of technical know-how. Mr. Tata set out to 
rectify this by launching on an ambitious pros- 
pecting programme, although for some twenty 
years he could make little headway because of 
the restrictive mining laws on the Statute Book 
at the time. Eventually he prevailed upon the 
Secretary of State for India to give prospectors 
a fair deal. The search for iron ore set in motion 
by him led to the discovery of the Dhalli- 
Rajhara deposits in Madhya Pradesh and of the 
great hills of iron in Mayurbhunj, Keonjhar and 
the Singhbhum district of Bihar. The discovery 
of these deposits, which reputedly contain the 
world’s greatest reserves of hematite, the highest 
quality iron ore, has been described recently as 
Mr. Tata’s “ undying contribution to India.” 
The Tata geologists decided against locating the 
steel works at Dhalli-Rajhara, as coking coal 
was then available only from Jharia and Raniganj, 
over 500 miles away, but sixty years after the 
discovery, the ore will be utilised by the Bhilai 
steel works near Durg, one of the Government 
steel works under the Second Five-year Plan. 

By the end of 1911, the plant was ready to go 
into operation. It consisted of two blast-fur- 
naces, a steam-driven blooming mill, and a rail 
and structural mill. The first ingot was rolled on 
February 16, 1912, and the plant had attained 
enough capacity by 1916 to meet the World 
War I demands. With the end of the war, the 
Indian market was flooded with cheap Conti- 
nental steel, which threatened the growing 
Indian steel industry with virtual extinction. In 
1924, as a result of the recommendation of the 
Tariff Board, a small protective duty was granted 
for three years. In 1927, the next major tariff 
inquiry was held which resulted in the abolition 
of the prevailing system of bounties and the 
formulation of a revised scale of protective duties 
for the next seven years. During the depression 
of the nineteen-thirties, the industry all but died 
a slow death, and it was not until 1935 that the 
Tata Company was able to restore the meagre 
ordinary dividend which it had stopped paying 





for the best part of a decade. The production 
figures during this unsettling period are interest- 
ing: in 1923, at the time of commencement of 
protection, Tata Steel’s output stood at 156,000 
tons. By 1927, it had increased to 530,000 tons 
During the next seven years, production rose 
every year (although prices were declining), 
reaching 834,000-ton mark in 1934. This helped 
to cut down imports from 75 per cent of the 
country’s requirements in 1927-28 to about 
38 per cent in 1932. 

During World War II, the Indian steel industry 
was directed to concentrate its attention on 
meeting war needs. Tatas manufactured special 


steels for bullet-proof armour plates and armour- 
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200,000-ton skelp and strip mill to provide the 
raw material for making tubes and cold-rolled 
ing mill and plate mill to increase their pro- 
duction from 60,000 tons to 100,000 tons of 
plates. The skelp mill is perhaps the most 
important of these, and it was brought into 
commission in March, 1956. It sustains the 
growing tube-making industry in the country, 
of which there are already three units. By far 
the largest and the most comprehensive of these 
is the Indian Tube Company’s plant at Jamshed- 
pur, jointly sponsored by Tata Steel and Stewarts 
and Lloyds of the United Kingdom. 

By 1955, the draft outline of the Second Five- 
year Plan with its emphasis on heavy industries 
was published, and it was clear that the core of 
the plan was steel, the production of which was 
to go up from 1,600,000 to 6,000,000 tons. 
The three new plants were to have a capacity of 
1,000,000 tons each, Tata steel works to double 
its Capacity to 2,000,000 tons, and the other two 
existing steel works to make up the gap of 
1,000,000 tons. The finance for Tata’s expansion 
was arranged as follows: loan from World 
Bank, Rs.5! crores; new share capital, Rs.14 
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Blast-furnace ‘‘F’’ under construction 


piercing shots, and supplied over 3,000,000 tons 
of steel in over 110 varieties to Government for 
use directly and indirectly connected with war 
purposes. Simultaneously, production was diver- 
sified. A plant for the manufacture of wheels, 
tyres and axles was set up in 1941. Towards the 
end of the war, manufacture commenced of 
electrical steel sheets of dynamo grade and a 
little later of transformer grade sheets. During 
the war, the works achieved a peak production 
of 1,237,000 tons of pig iron, 1,082,000 tons of 
steel ingots and 839,000 tons of saleable steel 
in one year. The plant, in fact, was over-worked 
during the war and had to be completely reno- 
vated. 

It is out of this renovation and moderni- 
sation programme that the present 2,000,000-ton 
project was born. Initially, the modernisation 
programme had for its objective the raising of 
the capacity to 1,300,000 tons of ingot steel a 
year from the post-war 1,000,000-ton capacity. 
The programme was launched in 1951 and was 
estimated to cost Rs.25 crores, of which Rs.10 
crores were borrowed from the Indian Govern- 
ment. The programme was limited in character ; 
its aim was to modernise and expand facilities 
within the existing framework because enough 
money was not available for anything more 
ambitious. It included the building of a new 
battery of fifty-two coke ovens to replace an 
old one ; five 165-ton open-hearth furnaces ; a 


crores ; bank borrowings, Rs.10 crores ; loan 
from the Government, Rs.5 crores, and retained 
strip, and complete modernisation of the bloom- 
earnings, including sale of investments, Rs.37 
crores. The expansion programme, which is 
known in Jamshedpur as Two-Million-Ton 
Programme (T.M.P.), can be said to have begun 
in December, 1955, when the Tata Iron and Steel 
Company entered into an agreement with Kaiser 
Engineers, a division of Henry J. Kaiser Cor- 
poration of the United States, to take charge of 
the designing, procurement and construction of 
new facilities. The contract, which is scheduled 
to be completed by May 31, 1958, was worth 
about 130 million dollars. The programme 
covers expansion of and improvement in mining 
of ore and other raw materials, and embraces 
practically every aspect of the plant from coke 
ovens to rolling mills, including expansion in 
services such as electrical distribution, water, 
fuel, roads, sewers and transport. The principal 
items included in T.M.P. are a battery of coke 
ovens ; a new blast-furnace with 28ft hearth (illus- 
trated) designed for top pressure operation; a 
sintering plant of 5000-ton capacity (per day) ; 
three new rolling mills—a 46in blooming mill, a 
medium and light structural mill, and a sheet, 
bar and billet mill, &c. The project currently 
employs 10,000 Indians and ninety specialist 
American engineers. The work is proceeding 
according to schedule. 
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Continuous Flow Crystalliser 


SWINGING crystalliser based on the inven- 

tion of A. E. Zdansky has been placed on the 
market by Giovanola Fréres S.A., Monthey/V.S., 
Switzerland. The apparatus permits crystallisa- 
tion by cooling from a continuously flowing 
solution. It is made in three sizes. The smallest 
size is for pilot experiments requiring a througt- 
put of 50 to 150 litres per hour (cooling area 
0-5 square metre) ; the next size is for medium- 
scale production with a throughput of 0-4 to 
1-5 cubic metres per hour (cooling area 6 square 
metres) ; finally there is a large apparatus for a 
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Continuous flow crystalliser for a throughput of 0-6 
to 3 cubic metres per hour 


flow of 0-6 to 3 cubic metres per hour, having a 
cooling area of 12 square metres. Higher 
outputs may, of course, be reached by arranging 
several machines in parallel. 

Our illustration shows the equipment. Hot 
saturated solution is pumped from a_ tank 
to the annular space A at the top of the crystal- 
lisation column, a constant level being main- 
tained by an overflow B. Through the annular 
slit C the liquid reaches the inner surface of the 
column, which is suspended in a vertical position 
from the ring bracket D. At the bottom of the 
container is a valve E which is opened for a 
brief moment at intervals of six to ten seconds, 
by means of a pneumatic impulse of 2 to 3 
atmospheres pressure. This lets escape a shot 
of spent solution, together with a certain amount 





of crystals. The crystals are then separated from 
the solution in a centrifuge. 

The whole crystallisation chamber is sub- 
divided into compartments by the conical 
perforated screens F, through which pass a 
number of cooling tubes G which are closed at 
the bottom. Cooling water or brine is fed 
through the manifold H and the central tubes J 
and rises in counterflow in the annular outer 
space of the tubes G. The cooling tubes are 
supported in an elastically mounted head K 
which receives, from a pneumatic hammer L, 
sharp downward pulses at the rate of one per 
second. This has the effect of “ shaving off” 
the crystal nuclei which form on the surface, 
and dispersing them in the liquid, where they 
continue to grow until they finally reach the 
bottom of the centainer. The intermediate 
sieve bottoms F act in the sense of increasing 
the turbulence during the periods of opening of 
the valve E when the liquid experiences a down- 
ward acceleration. 

It is stated that under favourable conditions 
(i.e. with high turbulence even in the bottom 
region where the crystal content is high) it is 
possible to achieve a cooling rate of about 
200,000 kcal per hour and a daily production of 
12 to 15 tons of crystals. 

On average, the solution stays in the apparatus 
for thirty minutes. In order to be able to use 
the method of crystallisation by cooling, it is 
therefore essential that the solubility should 
depend sufficiently strongly upon the tempera- 
ture. Crystals are obtained in sizes of up to 
0:5mm. The concentration of crystals at the 
outlet must be limited to 20-30 per cent in order 
that the mixture should still be turbulent. It is 
essential that the cooling tubes should be given a 
high degree of polish, so that the crystals which 
form should come away easily. The best effects 
are obtained with highly polished chromium- 
plated surfaces. Operation is continuous and 
requires dust- and oil-free compressed air of 
3 atmosphere gauge, consumption being 12 to 
20 cubic metres per hour of free air, depending 
upon the setting. 


Gyratory Crusher 


For the underground ore crushing station at 
the Luossavaara—Kirunavaara AB, Kiruna, eight 
600mm gyratory crushers, such as the one shown 
in the accompanying illustration, have been 
or are being supplied by Morgardshammars 


Gyratory crusher with 600mm diameter opening, for 
use as secondary ore crusher 
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Mek. Verkstads Aktiebolag, Morgardshammar, 
Sweden. These back “ Model AR-180” jaw 
crushers: the latter have an opening of 1800mm 
by 1400mm and a setting of 400mm, and are 
driven at an eccentric speed of 150 r.p.m. by a 
150 h.p. motor. The Kiruna plant produces 
about 10,000,000 tons annually. 

_ The 600mm gyratory crusher has a cast steel 
frame, consisting of bottom shell, top shell and 
spider, the spider arms and the hopper chute 
having guards of manganese steel. The main 
shaft is a steel forging with central bore. A 
crushing head of cast steel is shrink-fitted to the 
shaft ; the fixed concave crushing plates are of 
manganese steel with a zinc backing. The one- 
piece mantle of manganese steel is zinced to the 
head and held in place by the main shaft nut 
Two SKF spherical roller bearings support 
the cast steel eccentric. The lower main shaft 
bearing consists of a SKF spherical roller 
bearing with widened outer race for easy sliding 
in the eccentric bore, while the upper main shaft 
bearing consists of a hemisphere of cast steel 
supported in a spherical bearing box liner. The 
cast steel bearing box serves as a ring piston 
movable in the lined boring of the spider. Oil 
under pressure holds the piston against an adjust- 
ing nut in the spider. By turning this nut, the 
crusher setting is adjusted. A working pressure 
of 700 Ib to 850 1b per square inch is supplied 
by a motor-driven pump unit. If the crusher 
has been over-loaded or tramp iron has entered 
the crushing chamber, the safety valve opens, due 
to increased oil pressure. The piston and the 
main shaft then sink and release the crusher. 
The shaft returns automatically, and the crusher 
continues to work, provided the crusher motor 
has not already been stopped. 

The crusher has an inlet opening of 600mm 
and an open side setting of 100mm. The bottom 
diameter of the mantle is 1850mm. The motor 
rating is 200 h.p. at 740 r.p.m. The machine has 
a net weight of about 93 tons. 


5000-Ton Floating Dock 


We have received details of a 5000-ton floating 
dock designed and built at the Pansio shipyards 
of Valmet Oy, and put into service at the same 
company’s Helsinki yards, earlier this year. The 
hull consists of three sections so as to be self- 
docking, the end sections being capable of being 
docked simultaneously on the centre section, 
which can itself be supported on the two end 
sections. With an overall length of 127m, the 
structure has a docking length of 115-2m, a 
width of 20-5m and a water depth over keel 
blocks of up to 7-5m. There are two travelling 
cranes, one on each side, capable of lifting 5 
tonnes at 14m radius. The bilge pumps each have 
a capacity of 2400 tons per hour, so that lifting 
a vessel takes about one hour. In addition, 
there are two trimming pumps capable of dis- 
charging 540 tons per hour, and a 60 tons per 
hour centrifugal pump which serves as a fire 
pump. The dock has four 5-ton electric capstans. 
Steam is supplied by an oil-fired boiler, and 
there are mains for compressed air, acetylene 
and oxygen. A rectifier has been installed for 
the supply of direct current. 


Non-Slipping Taper Joints 


A securing device to prevent slipping of taper 
joints that hold grinding wheel bosses on 
machine spindles has been developed by the 
SKF Company. It is claimed to be simple, 
inexpensive, and suitable for a variety of appli- 
cations. The device consists of a coupling-washer 
having two projecting segments which engage 
with flats at the small end of the spindle taper. 
At right angles to these projections the coupling- 
washer has two flats which fit between two 
similarly projecting segments on the boss of the 
grinding wheel. The smooth surfaces of the 
joint components can easily be kept clean and 
the symmetrical design eliminates out-of-balance. 
Because of the angular relationship between the 
coupling surfaces the washer is self-aligning: 
thus there is no need for a high degree of 
precision in manufacture as in the case of 
conventional keyed taper joints. 
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BAKER AND Co. 

HE display of Baker and Co., Newark, New 

Jersey, included an important development 
for the electronic valve industry—platinum-clad 
tungsten wire. In recent years, both the control 
and screen grids in modern transmitting valves 
have been designed to employ platinum-clad 
molybdenum wire. However, with the advent 
of high-power valves that operate at higher 
frequencies and higher powers to maintain high 
efficiency, it was found necessary to decrease 
inter-electrode spacings, increase grid dissipation, 
and decrease grid wire diameters to attain these 
new frequencies and power requirements. This 
created a need for a more rigid and refractory 
core material for the platinum wire than molyb- 
denum, which is satisfactory for valves of low 
frequencies and powers. Tungsten was selected 
as the core material because of its superior 
physical properties at elevated temperatures. 
In addition, tungsten exhibits a substantially 
lower degree of interaction with platinum than 
molybdenum does at comparable temperatures. 
Tungsten or molybdenum is used as core material 
because a grid made of pure platinum wire would 
be very costly, but, even more important, at 
elevated temperatures the softness and inadequate 
hot strength of solid platinum preclude its use. 

Platinum-clad tungsten is usually clad with 
24 per cent or 42 per cent platinum by weight. 
The 24 per cent platinum by weight material is 
comparable to 0:0006in of platinum on a 0:010in 
overall diameter. It is readily hot stretched to 
take a permanent setting and lends itself to fabri- 
cation into grids employing conventional fixtures 
and spot welding procedures. It can be obtained 
over a range of diameters from 0-OOlin up. 
Special tests were made designed to measure the 
relative sag at elevated temperatures of platinum- 
clad tungsten as compared to platinum-clad 
molybdenum, as shown in Fig. 6. At 1000 deg. 
Cent. very little sag was observed with either mate- 
rial, but at more elevated temperatures a substan- 
tial difference was found, with the tungsten core 
wire being more rigid. For example, at 1200 deg. 
Cent. the clad molybdenum is found to sag seven 
times faster than the clad tungsten wire of the 
same diameter, the total sag for clad tungsten 
being */,.in in thirteen hours. Photomicro- 
graphic studies of these two  platinum-clad 
materials revealed that during operation alloying 
occurs between platinum and molybdenum, 
showing extensive intergranular penetration by 
the platinum to a depth of several thousandths 
into the molybdnum. No such intergranular 
penetration was observed in the case of the 
tungsten core wire. Rates of diffusion of atomic 
molybdenum and atomic tungsten into the 
platinum were reported to be of the same order 
of magnitude. Grid emission studies indicated 
that primary emission from the two materials 
was substantially the same in grids associated 
with thoriated tungsten cathodes. This was 
expected since both materials have identical 
surfaces. Tests with platinum-clad tungsten 
grids in high-frequency power transmitting valves 
showed negligible grid emission and no grid 
distortion over long periods of life. 


OREGON METALLURGICAL CORPORATION 


The exhibit of the Oregon Metallurgical 
Corporation, of Albany, Oregon, centred around a 
new titanium casting technique which is expected 
to lead to reasonably priced titanium castings. 
The present general slump in titanium usage has 
caused the capacity of the American industry to 
produce titanium sponge and shapes to be greatly 
in excess of current demand for the metal. But 
a time of travail like this can also be a time of 
opportunity. There are now sound and more 


compelling reasons for taking a careful look at 


the possibilities inherent in titanium castings, 
not only for aircraft use, but also for many 
corrosion-resistance applications. In the past, 
comparatively little attention was given to the 
technology of casting titanium. Not only did 
casting pose awkward technical difficulties ; the 
high cost of the metal, lowered strength of the 
cast product, uncertain quality of castings, high 
mould cost and high scrap loss all offered serious 
obstacles. The only off-setting improvement 
in performance to be gained by overcoming 
all these obstacles was in corrosion resistance. 
A very serious obstacle was the ready reactivity 
of the metal with most conventional mould 
materials, especially in view of the high melting 
temperature of titanium. This temperature can 
be expected to drop somewhat as improved 
casting alloys are developed. The pure metal 
melts at 3035 deg. Fah., but the alloy 6 Al-4 V 
melts in a range between 2786 deg. and 2976 deg. 
Fah. Other alloys with lower melting points can 
be expected to make their appearance as casting 
of titanium becomes more general. 

Of mould materials, the most reliable is 
machined graphite. This material holds a close 
tolerance, may be re-used a number of times and 
imparts only slight surface contamination. 
Unfortunately, it is an expensive material to 
use and is limited in size of casting. It should be 
regarded as a starting point. In applications in 
which titanium enjoys clear and marked 
superiority over competing metals, castings in 
machined moulds are already proving their 
worth. But individual successes have been 
reported with a number of other mould materials, 
including rammed carbon moulds, shell moulds 
of carbon bonded with phenol formaldehyde, 
zircon shell moulds washed with graphite, and 
zircon impregnated or bonded with titanium 
powder to make an oxygen-deficient ceramic. 
Enough work has been done to establish that 
wide ranges of quality are possible and that 
quality of titanium castings is related to cost. A 
low-cost, rough-surfaced titanium casting is 
feasible of production at a very much lower cost 
than the high quality, machined graphite mould 
product. 
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Fig. 6—Relative sag of platinum-clad tungsten and 
molybdenum wires 


The cost of the titanium metal used in casting 
is also subject to considerable variation. First, 
there is the variation in quality of scrap. Most 
of the work to date has been done with good 
quality sponge as melting stock. Inherent in 
the present situation is the possibility of exploiting 
the availability of low-grade sponge, and low- 
grade scrap for the production of castings having 
reasonably adequate strength with very superior 
corrosion resistance. Many of the applications 
suggested for titanium castings in the chemical 
industry, to cite only one obvious and outstanding 
example, are not very highly stressed. Achieve- 
ment of a reasonably sound casting in titanium, 
using low-grade scrap and a rammed carbon 
mould, should bring the product down almost 
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within reach of stainless steel. In view of the 
very long life of titanium in corrosion service, the 
favourable economic position of such low-cost 
castings is obvious. 

The Oregon Metallurgical Corporation is now 
producing such shapes as valve bodies, centri- 
fugal pumps and agitators from titanium, casting 
them in an expendable, rammed graphite mould 
composition developed by Du Pont. The new 
method produces sound, high-quality castings 
with properties similar to those of forged and 
rolled materials. In field tests, a 2in cast titanium 
globe valve outlasted all contenders. Titanium 
and stainless alloy valves were compared in 
65 per cent nitric acid service at 230 deg. Fah., 
for example. Six months later all of the stainless 
alloy valves had failed; the one of titanium 
looked so well that corrosion engineers say it will 





Fig. 7—Representative forged and extruded com- 
ponents and sections in the unmachined condition 


last more than ten years. Tests in other media 
were equally successful. In 15 per cent sodium 
hypochlorite at 195 deg. Fah., a stainless alloy 
valve had to be taken out of service at the end of 
three months. The titanium valve showed no 
evidence of corrosive attack or wear after six 
months, and it is estimated that it also will last 
a minimum of ten years. Another test exposed 
titanium to raw, brackish Delaware River water. 
Stainless steel is unusable because it pits rapidly 
in this service—2300 parts per million chloride 
at 285 deg. Fah. Bronze holds out for almost 
two years; while titanium is so completely 
unaffected that corrosion engineers cannot even 
guess at its maximum life. 


GENERAL DyNAMICS CORPORATION 


In the field of metal processing plant, the 
outstanding new development to be exhibited at 
this year’s Metal Show was the “ Dynapak ” 
high-velocity machine tool designed and built 
by the Convair Division of the General Dyna- 
mics Corporation, San Diego, California. This 
machine applies a long-known but seldom 
employed law of pneumatics to the forging, 
forming, extruding, compacting, shearing and 
blanking of metals and other materials. The 
** Model 600,” which is shown in Fig. 8, and was 
displayed for the first time at the exhibition, is 
capable of producing 40,000ft-lb of energy at 
velocities of more than 200ft per second. Its 
12in piston stroke is so fast that the motion cannot 
be seen with the naked eye. While all of the 
phenomena associated with high-velocity metal- 
working are not yet fully understood, an impor- 
tant advance has been made with this technique. 
It is believed that many metals—including the 
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high-strength, high-temperature steels—exhibit 
hydrodynamic behaviour when worked at high 
velocities, with the application of high energy 
rates and corresponding pressures. It Is hoped 
that “ Dynapak machines possibly will open 
up an entirely new metal working field in which 
high pressures are rapidly applied to move 
materials as fluids. Eventually, this technique 
may lead to parts that are “ born to shape’ 
with optimum design and require little or no 
additional machine shaping. Among the advant- 
ages derived from these new capabilities are a 
greater latitude in creating structural clements 
heretofore not producible. Many parts that have 
been difficult and costly to shape may now be 
produced in one inexpensive and simplified 
operation. The users may also benefit in many 
cases from the possibility of employing greatly 
simplified dies and tooling. For example, in the 
work done by Convair so far, heated dies have 
not been needed nor have lubricants been used. 

* Dynapak ** combines the proven “* HYGE ; 
actuator and a Mark II dynamic reaction frame 
into one versatile and simple machine tool. The 

HYGI actuator is a_ self-triggering, gas- 
powered ram capable of delivering the energy 
potential of gas at 2000 Ib per square inch 
instantaneously to a free piston-column assembly. 
Its output energy range is almost infinitely wide, 
depending upon operating pressures, piston dia- 
meter and stroke. Thus, this horizontally posi- 
tioned piston may be used either as a free impact 
tool generating several million pounds of load on 
a work piece, or it may be used as a sustaining 
thrust device to produce several hundred 
thousand pounds of force at velocities up to 
400ft per second. Such force by itself would 
have little value without some practical means of 
containing it. The successful applications of high 
energy rate deformation to metals such as 
molybdenum, titanium and precipitation harden- 
ing stainless steels are becoming widely recog- 


nised. How to employ forces and velocities of 


the required magnitude has been the problem 
The Mark II dynamic reaction frame embodied 
in the new machine has provided a safe, simple 
and economical answer for the first time 

The 


“ HYGI actuator in a “ Dynapak ” 


(Left) Fig. 8—Model 600 ‘* Dynapak ’’ high-velocity machine tool set-up for a 40,000ft-lb forging operation. 
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machine is a cylinder separated into two chambers 
by an orifice plate. A piston in one chamber is 
connected to a thrust column which reacts 
directly against the specimen being worked. The 
other chamber is merely a reservoir for gas 
stored under high pressure. On the underface of 
the piston, and corresponding with the opening 
in the orifice plate, is a small seal ring. When 
the chamber containing the piston is pressurised 
to a low value, the piston is forced down against 
the orifice plate and the seal thus isolates the 
under-surface of the piston from the other 
chamber—except for the small piston face area 
inside the ring seal. Since pressure in the gas 
storage chamber can then react over only the 
small area inside the seal ring, the storage 
chamber must be pressurised to an extremely 
high value in order to obtain a balanced thrust 
condition on the piston. To illustrate, assume 
that the piston face has an area of 10 square 
inches and the orifice an area of 1 square inch. 
Suppose that the gas forcing the piston seal ring 
down upon the orifice plate is pressurised to 
200 Ib per square inch. To balance this, the gas 
in the storage chamber would need to be pres- 
surised to 2000 Ib per square inch. With the 
piston now in equilibrium, it is necessary to 
upset the pressure balance. This is accomplished 
by increasing the pressure in the high-pressure 
chamber by a slight amount—say, | lb per square 
inch—controlled by a solenoid-actuated trigger 
valve. The additional pressure starts the piston 
moving, but before it has moved even as much 
as a thousandth of an inch, the whole 2,001 Ib 
per square inch of pressure in the storage cham- 
ber is applied against the entire 10 square inch 
face of the piston. Thus, the force on the piston 
is now ten times greater, causing 20,010 Ib to 
push against the 200 Ib in the other chamber. 
Obviously, this is an unequal struggle, involving 
a 19,810 Ib pressure differential, and the piston is 
driven with almost explosive force, moving the 
full length of its stroke in a few milliseconds. 
To return the piston 
to the seal position, a 
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ber, again forcing the piston down against 
the orifice plate and compressing the gas 
in the storage chamber to its former 2000 Ib per 
square inch, except for a minute amount of 
nitrogen which must be exhausted after the piston 
is returned to the firing position. An indicator 
on the control console shows when the machine 
is cocked for firing. The cycle is repeated every 
thirty seconds with the 6in and 12in machines 
and every sixty seconds with the 18in machine. 
If this large amount of energy were hurled at a 
rigidly held die, no known material would with- 
stand the force. Were it not for the dynamic 
reaction frame, the machine would shatter steel 
dies like china teacups. The dynamic frame 
provides a plate to react the load against. 
Since this plate on which the die is mounted has 
inertia, it can be of relatively light weight. But 
to accomplish the work, additional energy must 
be applied—and put into the plate. To take up 
this additional load, the reaction plate is tied by 
three heavy bars to a sturdy plate at the rear of 
the actuator. This plate, in turn, is connected 
to a shaft and piston housed within the high- 
pressure gas chamber. When the *‘ Dynapak ” 
fires, part of the load thus is transferred to the 
rear plate and piston assembly, which, in turn, 
is cushioned by the pressure in the storage 
chamber. In effect, the machine is its own 
shock-absorbing mechanism. To prevent oscilla- 
tion of the dynamic reaction frame, hydraulic- 
pneumatic shock struts are installed on the lower 
tie bars. To decrease the stroke velocity without 
reducing the energy applied to the work, the 
machine is equipped with insert plates of varying 
thicknesses. The stroke length is unaffected, 
even when the maximum weight is added to the 
thrust column. 

About five years ago, the firm began to experi- 
ment with high-velocity forming, using explosives 
as the driving force. Even with the newer hard- 
to-work super-alloys, parts were worked with 
better definition, to closer tolerances, and with 
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Fig. 10—Grotnes hydraulic expanding machine for circular sleeve production 


little or no springback. But until Convair 
developed the pneumatically energised “* HYGE”’ 
actuating mechanism as a rugged, but precise, 
instrument for aircraft and missile shock testing 
machines, there was no inherently safe and 
accurately controllable method of attaining the 
necessary high velocities. The ‘* Dynapak”’ 
standard machines are being offered in three 
standard sizes, as indicated in the following 
table :— 


Model | Model Model 
600 | 1200 1800 
Machine size, feet 2by9 | 3by 12 | 4by 14 
Machine height, feet e | ;. 4 
Total floor space, square feet ; 100 | 140 200 
Cylinder bore, inches | 6 12 18 
12 12 | 12 


Stroke, inches 


Maximum velocity range (12in 2,500 2,500 2,500 
stroke), inches per second | 

Output energy (at 2,000Ib_ per 40,000 160,000, 360,000 
square inch), feet-pounds | j 

Bolster clearance, diameter, inches 10 20 =| 36 

Pump capacity, horsepower } 10 so | 75 
Because of the extremely high pressures 


generated, “* Dynapak”’ produces parts that 
cannot be made in any other way. For example, 
it extrudes parts with a web thickness of only 
one-hundredth of an inch, forges to zero draught 
angle, and produces smooth, close-tolerance 
surfaces that require little or no finish machining. 
The material being worked is forced into every 
crevice of a die by the high pressures used. 
Applications of the machines have ranged from 
forged gears to the compaction of ceramics, from 
rocket cases to automobile parts, from oilfield 
equipment to jet engine turbine blades. A 
number of representative forged and extruded 
parts are illustrated in Fig. 7. Applications for 
which the machine has been used or for which 
it is being evaluated include the extrusion of 
steel alloys, titanium and other materials, in 
which surface finish and tolerance are critical ; 
forging of hot or cold materials where maximum 
flow under a single blow is attained to produce 
parts with zero draught angles, minimum radii 
and finished surface ; forming of sheet materials 
where maximum deformation and part identity 
is required with materials normally regarded as 
difficult to form; prefiring compaction of 
ceramic bodies where high density cannot be 
obtained with static loading ; compaction of 
powdered metals; and precision shearing and 
blanking with a one-piece die. 

The “ Dynapak ”’ mechanisms are constructed 
of heat-treated chrome steel alloys, machined 
to close tolerances and hard-chrome-plated 
internally and externally to obtain long service 
life and resistance to corrosion. Compressed 


nitrogen is used as the energising gas because it is 
cheap and inert. 





GROTNES MACHINE WoRKS 


The hydraulic expanding machine shown in 
Fig. 10 formed the major display of the Grotnes 
Machine Works, of Chicago, Illinois. In general, 
such expanding equipment is used to form or 
size parts having a continuous cross section 
(circular, square, oval, polygonal or even 
irregular) to predetermined shapes and dimen- 
sions. The expanding mechanism itself consists 
of jaws mounted in a slotted table and radially 
expanded by a tapered cone which is actuated 
by a drawbar and crankshaft. Practically any 
material can be expanded to a definite form or 
size consistent with the mechanical properties of 
the metal part to be worked. It is, however, 
required that a weld have such properties as to 
prevent rupture at this point during expansion. 
The sizing or forming operation of a part is 
accomplished by radially expanding the jaw 
members sufficiently to give the material a circum- 
ferential stretch great enough to pass the yield 
point of the material. This imparts a permanent 
set to the material and results in very precise 
control of the dimensions of the final product. 
Just about any shape can be produced by this 
method. It is possible to make square parts 
from cylindrical parts, or a cone from a cylinder. 
A given machine can accommodate a wide range 
of product sizes by a simple change of the die 
segments which are mounted on the faces of the 
jaws. When a product size cannot be accom- 
modated by the jaws on the machine due to height 
or diameter limitations, it is possible to install 
new jaws or interchange complete head assemblies 
to accommodate a new part. Thus a single 
machine can be used for a wide range of sizes. 

The expanding process has been found to be 
a most economical means of forming and sizing 
a wide range of parts. Expanding can be applied 
to sub-assemblies to eliminate distortions result- 
ing from the assembly process. In addition, very 
heavy sections such as forged or flash-butt 
welded gear blanks, jet engine rings, hydraulic 
cylinders, and motor frames can be expanded to 
rough size eliminating considerable machining 
time and material waste. The principle utilised 
in cone expanders is that of the inclined plane 
or wedge. As shown in Fig. 9, the basic 
elements common to all expanders are a cone, a 
drawbar, jaws, a table and a power system. The 
cone (actually a poly-sided modified frustum of a 
pyramid) is attached to the drawbar, which is 
either hydraulically or mechanically actuated. 
As the cone is drawn down between the jaws they 
are forced radially outward at right angles to the 
direction of cone travel, moving in slots in the 
table. A part to be expanded is placed over the 
jaws—or over dies fastened to the jaws—and is 
formed or sized when the outward movement of 
the jaws is sufficient to stretch the metal beyond 
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its yield point. After a part has been expanded, 
the cone is moved upward permitting the jaws 
to collapse and the part to be removed. 

Dies or die segments may be clamped or bolted 
to the jaws or, in some cases, may be merely 
rested in place on the jaw tails. For many sizing 
and forming operations on relatively light gauge 
metal, in thick die walls will ordinarily be suffi- 
cient. However, heavier walls may be required 
when handling parts of heavy gauge material or 
when sizing rings. Permanent dies are usually 
made of tool steel, Meehanite, cast iron or 
Kirksite. The dies are machined on the O.D. so 
they will form a true circle in the expanded 
position, and on the I.D. to match the O.D. of 
the jaws which are turned to form a true circle 
in the expanded position. The expanded dia- 
meter of the dies would be the same as the desired 
1.D. of the finished part. Most shapes can be 
produced with expanding or internal dies. There 
are cases, however, in which the required profiles 
are so complex or have such critical dimensional 
requirements that an outer die or set of dies must 
be used in conjunction with the inner dies. These 
may be simple rings, known as hold-back rings ; 
they may be solid, split and hinged, or made up 
of individual segments which are collapsible for 
loading and unloading purposes, and lever or 
cam operated either manually or by pneumatic 
or hydraulic cylinders. For some forming opera- 
tions, such as a double offset, the outer die seg- 
ments must also be driven inward which results 
in a shrinking operation. These outer dies may 
be simultaneously driven by toggles or a 
tapered ring, or may be individually actuated by 
independent hydraulic or pneumatic cylinders 
when the part shape so indicates. Parts are 
normally expanded at room temperatures : 
however, expanders with heated dies and water- 
cooled jaws are available for forming and sizing 
parts in the heated state. In these cases, die 
temperatures of 500 deg. to 1100 deg. Fah. are 
used and cooling water is circulated through the 
Jaws to prevent breakdown of the lubricant 
between the jaw cone and jaw table surfaces. 

(To be concluded ) 


Road-Making Equipment 


A NEW concrete batching equipment made by 
the C. S. Johnson Company, of Stockton 
California, is provided with three aggregate bins 
of 100 cubic yards capacity and a cement hopper 
arranged for low-pressure aeration. These bins 
feed into three 38 cubic foot (3000 Ib scale) 
batchers for aggregates and one 14 cubic foot 
(1000 Ib scale) batcher for cement, giving a 
capacity adequate for a 14 cubic yard concrete 
mix. The batching cycle is stated to be only 
fifteen seconds. 

Each aggregate scale on the machine is 
equipped with a moisture compensating beam 
and dial adjustment means for moisture content 
of material. The operator can introduce a 
mechanical mix sequence for any of twelve preset 
mixes by the setting of a single dial. Electric 
controls are used to actuate the air rams 
operating the batcher gates. 

The Buffalo-Springfield Roller Company, of 
Springfield, Ohio, is now making a3~—5-ton tandem 
roller fitted with a torque converter drive that pro- 
vides steplessly variable speeds from 0-5 to 5-3 
m.p.h. in either direction. The machine has a 
large capacity hydraulic system that provides 
filtered, cooled oi! through two circuits to the 
torque converter, transmission, and for the power 
steering unit. The roller can be provided with 
pneumatic-tyred towing wheels, which are raised 
and carried in recesses on the body during rolling: 


HiGH ENERGY CHEMICALS.—An agreement was 
announced in the United States on Wednesday, Dec- 
ember 10, between Dow Chemical Company and 
United States Borax Research Corporation, a wholly- 
owned subsidiary of United States Borax and Chemi- 
cal Corporation (the operating company in the U.S.A. 
of Borax (Holdings), Ltd.), to engage in a joint 
venture to perfect an economic process for the manu- 
facture of boron trichloride. Boron trichloride is a 
highly reactive intermediate from which many of 
the newer boron compounds can be made. Dow 
and U.S. Borax have both been engaged for some 
time independently on research in this field, which 
has become of great importance with the develop- 
ing need for high-energy fuels for aircraft and the 
later stages of rockets. 
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Personal and Business 


Appointments 


Air CONTROL INSTALLATIONS, Ltd., announces that 
Mr. R. Fulton has been appointed marine manager. 

Mr. F. L. Gibson has been appointed sales manager 
for the home market of Wolf Electric Tools, Ltd 

Mr. A. Doucias SHARP has been appointed a 
director of Brightside Heating and Engineering 
Company, Ltd. 

THe SCIENTIFIC 
that Mr. Edmund 
general secretary 

ENGLISH STEEL CORPORATION, Ltd., announces 
that Mr. W. E. A. Redfearn has been appointed a 
director with effect from January 1. 

Mr. R. H. MARDELL has been appointed London 
area sales manager for General Refractories, Ltd., in 
succession to Mr. T. S. Aikman who has recently 
retired 

Mr. L. M. RoBERTSON has been appointed engineer- 


in-charge of the British Broadcasting Corporation’s 
sound broadcasting 


Fitm ASSOCIATION has announced 
J. Cooper has been appointed 


Orkney television and v.h.f. 
station 
CAMMELL LaIRD AND Co. (SHIPBUILDERS AND 


ENarneers), Ltd., announces that Mr. G. F. Roger- 
son, the ship technical manager, has been appointed a 
director 

Mr. W. Forpes Ritcuir, until recently chief 
engineer of the Consolidated Pneumatic Tool Com- 
pany, Ltd., has been appointed manager of factory 
operations. 

Dr. A. J. KESTERTON, superintendent of steel 
—— of the steel division, Steel Company of 


Wales, Ltd., will be taking up the appointment of 
managing director of Davy British Oxygen, Ltd., 
early in 1959. 

HANDLEY Pace, Ltd., announces that Mr. K. C. 
Pratt, A.M.1.Mech.E has been appointed chief 
engineer, in succession to Mr. W. H. Macrostie who 
recently retired 


ASSOCIATED ELECTRICAL INDUSTRIES announces 
the appointment of Mr. S. C. Leslie as consultant on 
information policy, both external and internal. The 
appointment will take effect in February 


THe IRON AND Street InstrruTe has announced 
that Mr. William Barr has been nominated by the 
council for election as president of the institute for 
the 1959-60 session. He will take office at the 
autumn general meeting on May 6, 1959. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd.. announces the following appointments : Mr. 
B. Dawkins, A.M.I.E.F., assistant manager, educa- 
tion department, and Mr. P. A.J. Manley, S.1.Mech.E., 
assistant superintendent, large turbine department, 
Trafford Park A.E.I. turbine generator division. 


THe UNiTep KINGDOM ATOMIC ENERGY AUTHORITY 
has appointed Mr. L. Grainger as head of the metal- 
lurgy division in the Authority’s Research Group at 
Harwell. He is to succeed Dr. H. M. Finniston, who 
is being released by agreement to take up an appoint- 
ment with the Nuclear Power Plant Company. 


SAUNDERS-Rog, Ltd., annognces that Mr. W. 
Browning has been appointed “Deputy Chairman of 
Saunders-Roe (Anglesey), Ltd., Saro Laminated 
Wood Products, Ltd., and Saro Structures, Ltd., and 
that Mr. H. W. D. Winkworth has been appointed 
to the board of Saunders-Roe, Ltd., as works director 


THE MINISTRY OF TRANSPORT AND CiviL AVIATION 
has announced that Sir Wilfred Neden and Mr. Frank 
Taylor have been appointed additional members of 
the board of B.O.A.C. Sir Francis Brake will relin- 
quish his appointment on the main board of B.O.A.C. 
at the end of the year in order to be able to concen- 
trate on the affairs of B.O.A.C. Associated Com- 
panies, Ltd. 


Business Announcements 


Ozatip Company, Ltd., announces that its address 
is now Langston Road, Loughton, Essex (telephone 
Loughton 5544). 

Mr. P.S. Fow er, M.IL.Mech.E., managing director 
of W. Sisson and Co., Ltd., is to retire at the end of 
December, after completing sixty years with the 
company 

CockBURNS, Ltd., Cardonald, Glasgow, , has 
been granted a licence by W. S. Rockwell ¢ me 
Fairfield, Connecticut, U.S.A., to manufacture its 
“ Wafer * butterfly valves. 


THE OWEN ORGANISATION announces the formation 
of a new company, Mahindra Owen Private, Ltd., 
Gateway Building, Apollo Bunder, Bombay, 1 
(telephone, 219131), to serve its interésts in India. 
The company will be engaged in the production and 
sale of motor vehicle components, including heavy 
and general purpose trailers and chassis components. 


G. anp J. Wer, Ltd., Cathcart, Glasgow, S.4, 
states that Mr. Ian G. Craig, head of its contracts divi- 
sion, and a member of the Cathcart executive board, 
has resigned. 


BuRfAU VERITAS announces that its board of 
directors has approved an agreement between the 
Polish Government and the Society which allows 
Bureau Veritas to resume its activities in Poland. 


DURHAM RAW MaterIiALs, Ltd., announces that 
its Manchester office has moved to Canada House, 
3, Chepstow Street, Oxford Street, Manchester , 1 
(telephone Central 2683). Mr. Dennis Dunton has 
been appointed manager of this office. 


TURNER AND NEWALL, Ltd., has announced that 
negotiations have been completed for the acquisition 
by its Rhodesian mining subsidiary, Rhodesian and 
General Asbestos Corporation (Pvt.), Ltd., of the 
entire issued share capital of Rhodesian Asbestos, 
Ltd. 


AUTOMOTIVE PRODUCTS ASSOCIATED, Ltd., Leam- 
ington Spa, has announced the formation of a new 
company, to be known as Lockheed Precision Pro- 
ducts, Ltd. The company will manufacture and sell 
aircraft and industrial hydraulic equipment and 
Lockheed-Avery hoses and couplings. 


Powe Lt Durrryn, Ltd., announces that Mr. K. A. 
Hogan, a director of the company, of Stephenson 
Clarke, Ltd., and of other companies in the Powell 
Duffryn Group, will relinquish these directorships at 
the end of March, 1959, in order to take up another 
appointment. His advice will continue to be available 
to the group. 


GoopYEAR TYRE AND RUBBER COMPANY (GREAT 
BRITAIN), Ltd., states that a new sales division has 
been created, to be termed general products division, 
which will incorporate industrial rubber products, 
shoe products, films and adhesives and chemical 
products. Mr. K. H. Johnston has been appointed 
sales manager of the new division. 


British INSULATED CALLENDER’S CABLES, Ltd., 
states that with effect from December 15, the address 
of its Norwich office will be 56, Pitt Street, Norwich 
(telephone Norwich 21526); and with effect from 
December 22, the address of its Cardiff office will be 
Station Terrace, Queen Street, Cardiff (telephone 
Cardiff 24716). The Worcester branch office has 
been allocated another telephone number, Worcester 
6074. This is in addition to its present number, 2070. 


SCAFFOLDING (GREAT BrITAIN), Ltd., has opened 
three new depots: Gosbeck Road, Colchester 
(telephone Colchester 77142), manager, Mr. Harry J. 
James ; Ware Street, Bearsted, Maidstone (telephone 
Maidstone 87833), manager, Mr. Arthur Taylor ; 
and Bessemer Road, Norwich (telephone Norwich 
27871), manager, Mr. Rupert Lorimer. Mr. Norman 
Barton has been appointed manager of the Preston 
depot, Victoria Street, Preston, (telephone Preston 
57204), in succession to Mr. George Casey who has 
resumed the managership of the Reading depot, 
Gasworks Lane, Twyford (telephone Twyford 211). 
Mr. D. S. Cooper has been appointed manager of the 
Edinburgh depot, West Saville Terrace, Newington, 
Edinburgh (telephone Edinburgh 43191). 


ee AND Lioyps, Ltd., has announced that 
. J. R. Menzies-Wilson and Sir Frederick Scopes 
are ao retire as managing directors on December 31, 
1958, but remain directors of the company. Mr. J.R. 
Menzies-Wilson also remains chairman of Stewarts and 
Lloyds of South Africa, Ltd. and Stewarts and Lloyds 
Minerals, Ltd., and Sir Frederick Scopes remains 
chairman of the Stanton Ironworks Company, Ltd. 
Mr. L. M. T. Castle, director and secretary, has 
resigned from his appointment as secretary and has 
been appointed managing director, finance and 
general administration—his resignation and appoint- 
ment to take effect from January 1, 1959. Mr. R. 
Otley has been appointed secretary of the company 
as from January 1, 1959. Mr. G. H. T. Macleod, 
deputy secretary, has resigned that appointment and 
has been appointed an assistant secretary, and 
controller general administration—his resignation 
and appointment to take effect from January 1, 1959. 
Mr. T. W. Tomlinson has been appointed an assistant 
secretary as from January 1, 1959. 


Miscellanea 


SUBMARINE OIL Pipecine.—It is announced that 
construction of the 23 mile submarine pipe line, 
linking Ganaveh on the mainland to Kharg Island 
in the Persian Gulf, together with the associated 
storage tanks, will be supervised by Welding Super- 
vision, Ltd. 

GLAZING LACQUER.—We are informed that Swale 
Chemicals, Ltd., has developed an acetate based 
paper glazing lacquer, “* Flexoglaze,”’ which has a 
glazing temperature of 70 deg. to 80 deg. Cent. at 
low working pressure. It has good flow properties 
and does not discolour or deteriorate on ageing. 


ScHOOL OF WELDING TECHNOLOGY.—We are 
informed by the Institute of Welding, 57, Princes 
Gate, London, S.W.7, that some places are still 
available for courses at the School of Welding 
Technology, in January and February next. One of 
these courses, on training, testing and approval of 
welders, is to be held from January 12 to January 16, 
and the other, on brazing technology and design, will 
be held from February 9 to 13, 1959. 

A CAREER IN WATER ENGINEERING.—The Institu- 
tion of Water Engineers has published a brochure 
which aims at recruiting young men into the water 
engineering profession. The duties of an engineer 
engaged in this work and the benefits which he 
bestows on the community are set out in an attractive 
manner. The professional qualifications needed are 
given in detail, and figures are given for the salary 
which a water engineer may be expected to earn at 
various stages in his career. Since corporate member- 
ship of one of the three major institutions—civil, 
mechanical or electrical—is stipulated as a qualifying 
condition for corporate membership of the Institu- 
tion of Water Engineers, the requirements of the 
three major Institutions for corporate membership 
are set out, side by side, in tabular form. 


WELDING IN RussiA.—We are informed that the 
British Welding Research Association is undertaking 
the regular translation from the Russian of complete 
issues Of Avtomaticheskava Svarka (Automatic 
Welding). The January, 1959, number of that 
journal is expected to arrive in Britain in March, 
and to be distributed in translation to subscribers in 
May or late April The Association states that 
Avtomaticheskaya Svarka is the only monthly journal 
in any language with the title “* Automatic Welding,” 
though it pointed out that the title is not absolutely 
descriptive except in so far as manual techniques are 
not emphasised. Equipment and methods of welding 
are dealt with, as well as metallurgy, the strength 
of welded work generally, and fatigue testing. It is 
the organ of the Arc Welding Institute of the Order 
of the Red Banner of Labour at Kiev in the Ukraine. 


MOUNTING PADS FOR MACHINERY.—A new medium 
for installing machinery which provides efficient 
fixing without the need for bolting down or grouting 
has been introduced by James Walker and Co., Ltd., 
Woking, Surrey. The medium, known as “* Tico,” 
is used as a special bonded cellular material 
which is resistant to oils, spirits and water, and it is 
supplied in the form of machinery mounting pads. 
These pads are stated to reduce considerably the 
transmission of vibration between machine and floor, 
as they form an effective cushion. The pads are 
supplied in seven standard thicknesses from in to 
3in and twenty-one standard widths up to 48in. An 
adhesive is usually used with the pads but is not 
necessary in all cases, and it is recommended that the 
weight loading should not exceed 50 lb per square 
inch. The material is also made in shimming thick- 
nesses for levelling up machinery on uneven floors. 
Sizes ranging from 0-020in to fin thick are available. 


DreseL-ELECTRIC PERMANENT Way CRANE.—A new 
diesel-electric railway permanent way _ travel- 
ling crane, for track work on lines electrified on the 
overhead system, has been ordered by the British 
Transport Commission for the London Midland 
Region of British Railways. This crane has been 
designed by Taylor and Hubbard, Ltd., of Leicester, 
in collaboration with British Railways, as a prototype 
for track work on electrified lines where cranes with 
normal jibs cannot be used effectively owing to the 
restrictions imposed by the overhead conductor wire 
and its supports. The crane is equipped with a 
cranked jib which has a telescopic upper section that 
can be extended or retracted under load, and will be 
capable of lifting 64 tons at 18ft radius, with the jib 
raised, diminishing to 1 ton at 40ft radius, when the 
jib is fully extended horizontally. With the jib in the 
horizontal position, the crane will be able to work 
under overhead equipment. The crane will be able 
to travel at up to 5 m.p.h. under its own power, and 
will be equipped for speeds of up to 60 m.p.h. when 
being hauled in train formation. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification ts without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


GAS TURBINES AND COMPRESSORS 


805,003. June 25, 1954.—INLET Duct ARRANGE- 
MENTS, W. H. Allen Sons and Co., Ltd., Queens 
Engineering Works, Bedford, and _ Francis 
Cyril Perrott and John Thomas Bosher Oxford, 
both of the company’s address. 

The invention relates to inlet duct arrangements 
for gas turbines or compressors of the axial flow type 
or compressors of the centrifugal type, of the kind 
wherein the gas or air enters the turbine or com- 
pressor casing laterally at one or more sides. The 
invention as applied by way of example to a gas 
turbine of the axial flow type is illustrated in the 
drawing. The combustion chamber of the turbine, 
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partly indicated at A, is connected with a circum- 
ferential passage or annular chamber B surrounding 
the turbine shaft C, the connection with the com- 
bustion chamber being on one side of passage B so 
that the gases enter approximately radially as shown 
by the arrow and travel circumferentially round both 
sides thereof. The approximate flow round one 
side of the circumferential passage is indicated by the 
arrows in the lower view. The passage B com- 
municates with the annular inlet to the turbine 
blading D by an annular approach passage indicated 
generally at F. After a rounded inlet, the radial 
dimensions of this annulus are approximately uni- 
form as defined by the walls F and G in the right-hand 
view, while the axial length of the passage is con- 
siderably greater at a point adjacent the inlet from 
the combustion chamber than at a point in the 
circumferential passage diametrically opposite the 
said inlet point. This is shown in the left-hand view 
where the wall portions H and F defining the annular 
passage are considerably longer than the wall portions 
F and G diametrically opposite. The length of the 
approach passage is progressively varied between the 
diametrically opposite points so that the plane of 
entry to the passage, indicated at K in the left-hand 
view, is suitably inclined to the axis of the turbine 
shaft C. 

The radial depth of the annular approach passage 
is sufficiently small to ensure that the velocity of the 
gas in it is substantially greater than the velocity in 
the circumferential passage B. Consequently, the 
static pressure of the gas falls upon entry into the 
approach passage, and by reason of the inclination 
of the plane K, lines of constant static pressure are 
inclined in directions roughly parallel to the plane 
of entry. This condition tends to produce some 
acceleration in a direction towards the region of the 
lateral inlet, and thereby tends to correct the occur- 
rence of whirl in the annular approach passage, 
which otherwise would produce disadvantages. 
The degree of correction of whirl is governed by the 
angle by which the lines of constant static pressure 
are inclined to a transverse plane, and in this case a 
plane inclined entry to the approach passage affords 
the maximum degree of correction where whirl 
would otherwise be greatest. Modified designs are 
also shown in the specification.—November 26, 1958. 


INTERNAL COMBUSTION ENGINES 


805,109. April 26, 1956.—VALVE-ACTUATING MECH- 
ANISMS, Rolls-Royce, Ltd., Nightingale Road, 
Derby. (Inventor : Shadwell Harry Grylls.) 

Referring to the drawing there is shown at A the 
cylinder head of a reciprocating internal combustion 
engine having a poppet valve B loaded by a spring 
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C and actuated by a push-rod D through a rocker arm 
E. The rocker arm is hydraulically supported as 
follows : A pedestal F has at its lower end a threaded 
boss G in a bore in a boss on the cylinder head. 
[he pedestal has a cylindrical stem which extends 
up through a hole in the rocker arm and carries at 
its upper end an inverted cup H which provides the 
cylinder of a piston. The piston J slides within the 
cup H and has in its crown a bore through which 
the pedestal stem projects. The outer surface K of the 
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crown is formed as a part-spherical recess and this 
surface provides the fulcrum for the rocker arm E. 
Oil under pressure bled from the engine lubricating 
system is fed to the cylinder H through a duct M 
in the cylinder head A, past a non-return valve, and 
through a duct N opening into the cylinder. The 
cylinder has a fine bleed hole O which releases air 
from the system. A modified design is also shown 
in the specification.— November 26, 1958, 


POWER TRANSMISSION 


804,759. January 18, 1956.—CENTRIFUGAL CLUTCHES, 
Leyland Motors, Ltd., Suffolk House, Laurence 
Pountney Hill, London, E.C.4. (Inventor: 
Thomas Crook.) 

When a centrifugal clutch is employed with an 
internal combustion engine, it is undesirable that the 
clutch should engage immediately the engine starts ; 
the taking up of the gap between the clutch parts 
should be deferred until a good idling speed has been 





exceeded, To this end the present invention is 
concerned with an improved construction of 
an automatic clutch. From the drawing it will 
be seen that the driving member of the 
friction clutch is the flywheel A provided with a 
friction surface B, together with a pressure plate C 
having a dog clutch engagement D with the flywheel. 
The friction clutch and much of its operating mech- 
anism are enclosed between the flywheel and a cover 
plate E bolted to the rim of the flywheel. Between 
the pressure plate C and the cover plate E is a pivot 
plate F, urged towards the presser plate by springs 
G lodged in sockets H received in holes in the cover 
plate. Bolts K limit movement of the pivot plate from 
the cover plate, and permit of the springs G being 
prestressed to the desired extent. Between the fly- 
wheel and the cover plate is a driven plate L with 
frictional surfaces M to engage them, and it is attached, 
preferably resiliently, to the driven shaft N, which 
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turns in a bearing O in the cover plate &. To the 
pivot plate F are secured by bolts P bearings for a 
number of three-armed levers R. One arm of each 
lever projects through an opening in the cover plate 
and has an enlarged and weighted end § ; the out- 
ward swing of this arm is limited by its abutting upon 
adjustable stops T carried by the cover plate; these 
can, however, be dispensed with. Another arm of each 
lever bears through a ball U upon a spring V con- 
tained in a sheet metal socket W lodged in a hole in 
the cover plate and retained by its outwardly flared 
rim. The third arm of each lever may be forked to 
embrace the rim of a pressure pad YX attached to 
the presser plate. The pad is preferably adjustable 
to take up wear on the clutch friction surfaces ; in 
the construction shown adjustment is effected by 
turning the pad. While the engine is stationary the 
springs V, resisting rocking of the levers R under 
centrifugal force, are unstressed; the springs G 
which support the pivot plate F against axial thrust 
are prestressed. As the engine speeds up the levers R 
turn, the masses S moving outward, and the springs } 
begin to be compressed, and at a speed a little above 
idling speed the clutch begins to be engaged. At 
engine full torque speed the springs V are more highly 
loaded, the clutch is fully and firmly engaged and 
there is additional load on the springs G. If the 
engine attains the speed determined by its governor, 
the torque being below full engine torque, the springs 
V and G are still further loaded, and the levers R rest 
upon their stops 7. Springs of the same size may be 
used for resisting rotation of the levers and for 
locating the presser plate, the conditions of their 
mounting imposing suitably different prestressing.— 
November 19, 1958. 


RAILWAY ENGINEERING 


804,719. October 22, 1956.—ApPARATUS FOR USE 
IN THE PACKING OF RaIL TRACKS, Franz Plasser 
and Josef Theurer, both of 16, Marokkanergasse, 
Vienna 111, Austria. 

According to the invention a mobile rail track 
packing machine has a packing tool carrier, and, on 
the front end a track lifting mechanism which is 
operated to raise the track to a predetermined height 
before the commencement of the packing operation. 





Referring to the drawing, the machine A is provided 
with a packing tool carrier B, which is vertically 
adjustable and projects forward over the sector of 
track to be packed, and is slidably mounted on vertical 
columns. At the front end of the machine (looking 
in the direction of travel) is a track lifting mechanism 
constructed according to the invention (see the lower 
view). When the packing tool carrier B is situated 
above a sleeper C, then the track lifting mechanism 
is already above the next sleeper D. Nevertheless, a 
lifting action in the region of the sleeper D also acts 
directly on the sleeper C which is to be under-packed 

but not on the already packed sleepers upon which 
the weight of the machine bears through its wheels, 
The track lifting mechanism comprises a doubles 
acting lifting cylinder E having a discharge pipe F 
and a feed pipe G for the fluid pressure medium 

which is preferably hydraulic, and a piston H to th: 
piston-rod J, of which the gripping device is fixed. 
The gripping device fixed to the lower end of the 
piston-rod J comprises two jaws K and L, connected 
together, in the manner of a pair of tongs M and 
which are provided at their lower ends, where they 
engage on both sides of the rail head, with a friction 
facing. The rail is held fast by these two jaws K and 
L that it does not suffer from any considerable vibra- 
tion. As a result, the detrimental effects which such 
vibrations could have on the already packed sector of 
track are avoided. In order to make it possible to 
obtain a clamping action by the jaws K and L the jaw 
K has a cylinder P articulated to it, whilst a piston R 
which is associated with the cylinder P, is articulated 
to the other jaw L. This clamping mechanism P and 
R is operated hydraulically.—November 19, 1958, 











Launches and Trial Trips 


BeL_GuLr GLory, oil tanker ; built by the Furness 
Shipbuilding Company, Ltd., for Gulf Oul (Belgium) 
S.A. ; length between perpendiculars 525ft, breadth 
moulded 7ift, depth moulded 39ft 3in, draught 
30ft 6in, deadweight 18,000 tons; twenty-seven 
cargo oil tanks, one cargo pump room, three 700 tons 
per hour turbine-driven centrifugal pumps, three 150 
tons per hour vertical duplex stripping pumps ; two 
400kW turbo-generators, one 100kW diesel-driven 
generator ; trial speed 15} knots; one set of 
Richardsons Westgarth double reduction geared 
steam turbines, 7300 service s.h.p. at 100 propeller 
r.p.m., 8200 maximum s.h.p. at 104 propeller r.p.m., 
two Foster-Wheeler ““ D”’ watertube boilers supply 
steam at 4501b per square inch and 750 deg. Fah. 
Trial, September 9. 

New Mexico, oil tanker; built at Belfast by 
Harland and Wolff, Ltd., for Texaco; length between 
perpendiculars 600ft, breadth moulded 84ft, depth 
moulded 44ft, deadweight 27,750 tons on 33ft 
draught ; thirty oil cargo tanks, one cargo pump 
room: two 500kW turbine-driven 400V 60 cs 
alternators, one 75kW diesel-driven emergency alter- 
nator: one set of compound, double reduction 
geared turbines, 12,500 service s.h.p. at 100 propeller 
r.p.m., supplied with steam at 600 Ib per square inch 
and 840 deg. Fah. by two Combustion Engineering 
Inc. watertube boilers. Trial, September 15. 


SuGAR Reriner, bulk carrier; built by Hall, 
Russell and Co., Ltd., for Silvertown Services Ship- 
ping, Ltd.; length between perpendiculars 370ft, 
breadth moulded 53ft, depth moulded 28ft, dead- 
weight 6550 tons on 22ft 3in draught ; four holds, 
eight 6-ton derricks, electric winches, three 125kW 
diesel-driven generators ; Werkspoor—Sulzer, single- 
acting, two-stroke diesel engine, six cylinders 600mm 
diameter by 1040mm stroke, 3000 b.h.p. at 150 r.p.m 
Launch, September 16. 


Forthcoming Engagements 


Secretaries af Institutions, Societies, &c., desirous of having 


notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informas 

hould reach this office not later than a fortnight before the 

In all cases the T1ME and PLACE at which the meeting is 
to be held should be clearly stated. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, Dec. 19.—ScortisH Section : Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
“Design and Construction of Precision Toroidal Potentio- 
meters for Data Transmission,”’ H. J. Arnott, 7 p.m. 

Wed., Jan. 14.—SouTH Wares Section : College of Advanced 
Technology, Cardiff, “‘ Computer Control of Machine Tools.”* 
H. Ogden, 6.30 p.m. xe NortH Eastern SECTION : Instituticn 
of Mining and Mechanica! Engineers, Neville Hall, Westgate 
Road, Newcastle upon Tyne, “* The Design and Construction 
of an Electronic Digital Computer,”’ R. W. Walker, 6 p.m 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., Jan. 7.—LONDON BrRancu : St. Ermins Hotel, Westminster 
London, S.W.1. “ Case Histories of Fuel Savings,"" H. A. 
Haines, 10.30 a.m.; “ Advances in Process Control,”’ V. O. E 
Bryant, 2.30 p.m 


ILLUMINATING ENGINEERING SOCIETY 


Thurs., Jan. 8.-—MANCHESTER CENTRE North Western Elec- 
tricity Board, Town Hal! Extension, Manchester, 2, “* Random 
Review of 1958," A. G. Penny, 6 p.m. ¥ NOTTINGHAM 
CENTRI Electricity Service Centre, Nottingham, “ The 
Artistic Use of Lighting in Multi-Camera Television Tech- 
nique,"’ H. E. H. Mayhew, 6 p.m 

Mon., Jan. 12.—Leeps CEenTri British Lighting Council, 24, 
Aire Street, Leeds, 1, Forum on “* Home Lighting,”’ 6.15 p.m. 
%& Suerrie.p Centre : Department of Mining, University of 
Sheffield, Mappin Street, Sheffield, “* Mine Lighting Problems.”’ 
A. Roberts, W. J. Wellwood Ferguson, A. G. Neill and B. N. 
Clarkson, 6.30 p.m 

Tues., Jan. 13.—-LONDON Centre : Federation of British Indus- 
tries, 21, Tothill Street, London, $.W.1, “‘ Designed Appearance 
Lighting of Gloucester Cathedral,"’ J. M. Waldram, 6 p.m. 


INCORPORATED PLANT ENGINEERS 


Tue Jan. 6.—EDINBURGH SECTION 25, Charlotte Square, 
Edinburgh, “ Selection of Electric Motors for Industria! Pur- 
poses,"’ H. E. Russie, 7 p.m. ¥& LONDON SecTION: Royal 
Society of Arts, John Adam Street, Adelphi, Strand, London, 


tion 


meeting 


W.C.2, “ Trends in Hospital Engineering Services," G. A. 
Rooley, and L.G. Hadley, 7 p.m. & PETERBOROUGH SECTION : 
White Lion Hotel, Church Street, Peterborough, “ Nuclear 


Reactor Fundamentals,’’ R. R. Gunton, 7.30 p.m. 

Wed.. Jan. 7.—LeicesteR SECTION Bell Hotel, Leicester, 
‘ Application of Thermostatic Controls,”’ J. S. Smith, 7 p.m 
te SOUTHERN SecTION : Polygon Hotel, Southampton, “ The 
Limited Liability Company,”’ S. J. Clark, 7.30 p.m. 

Thurs., Jan. 8.—-GLasGow Section : Scottish Building Centre, 


425-427, Sauchichal! Street, Glasgow, “ Safety in the Uses of 
Industrial Gases and Equipment,”” T. Reeks, 7.15 p.m 
% Nort East Secrion Roadway House, Oxford Street, 


Motive Power for Railway Purposes— 


Newcastle upon Tyne 
Diese! and Electric Locomotives,’ 


A Comparison of Steam 
j. E. Davidson, 7 p.m 
Tues., Jan. 13.——MANCHESTER SPCTION : Engineers’ Club, Albert 
Square, Manchester, * Industrial Law and the Plant Engineer,” 
Cc. N. Glidewell, 7.15 p.m 
INSTITUTE OF BRITISH FOUNDRYMEN 
Thurs., Jan. 8._-Beps AND Herts Secrion: K. and L. Steel 
founders and Engineers, Ltd., Letchworth, “A Modern 
Foundry for the Manufacture of Smali Stee! Castings,’’ T. A 
Marsden, 7.30 p.m 


INSTITUTE OF FUEL 


Thurs., Jan. 8.—-SoutH Wa es Section : South Wales Institute 
of Engineers, Park Place, Cardiff, “ Collection, Transmission 
and Utilization of Methane from the Afan Valley,”’ S. L. 
Wright, W. T. Hird and G. Thomas, 6 p.m 


THE ENGINEER 


INSTITUTE OF MARINE ENGINEERS 


Mon,, Jan. 5.—MERSEYSIDE AND NORTH WESTERN SECTION 
Liverpool Engineering Society, The Temple, Dale Street, Liver- 
pool, Discussion on “* Marine Engineering Problems,”’ 6 p.m. 

Wed., Jan. 7.—West MIDLANDS SECTION : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 
“ Nuclear Steam Propulsion for Merchant Ships,’’ W. R 
Wootton, 7 p.m. 


INSTITUTE OF NAVIGATION 


To-day, Dec. 19.—-Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “‘ The Admiralty Chart,’’ G. S. Ritchie 
and A. J. R. Tyrell, $.15 p.m 


INSTITUTE OF PETROLEUM 
Wed., Jan. 7.—LONDON BRANCH: 61, New Cavendish Street 
London, W.1, “* Petroleum-Based Launching Lubricants, 
G. H. Clark and D. A. Davidson, 5.30 p.m. 


INSTITUTE OF REFRIGERATION 
Thurs., Jan. 8.—Institute of Marine Engineers, Memorial Building, 
76, Mark Lane, London, E.C.3, “ An Economic Evaluation 
of Large Ammonia Absorption Refrigerating Machines,"*G. G 
Haselden, 5.30 p.m 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 

Mon., Jan. 12.—NORTHERN CENTRE: North Eastern Board’s 
Lecture Theatre, Carliol House, Newcastle upon Tyne, * Drain- 
age of Agricultural Land,’’ G. H. Theobald, 6.45 p.m. 

Tues., Jan. 13.—LONDON BRANCH: 6, Buckingham Gate 
London, S.W.1, “‘ Ground Adhesion Problems of Wheeled 
Agricultural Tractors,’ A. Senkowski, 2.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Jan. 6.—LONDON BRANCH : Geological Society, Burlington 
House, London, W.1, “ Feed Water and Boiler Water Standards 
in the Central Electricity Generating Board,”’ R. Ll. Rees and 
F. J. R. Taylor ; and “ The Treatment of Water for an Indus- 
trial High Pressure Boiler Plant,’’ J. Arthurs, J. A. Robins and 
T. B. Whitefoot, 5.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 

Sat., Dec. 20.—NORTH WESTERN ASSOCIATION : Queen Hotel 
Chester, Conversazione, 6.30 p.m 

Mon., Dec. 29.—Great George Street, Westminster, London, 
§.W.1, Christmas Lecture for Boys and Girls, “* Peculiar Rail- 
ways,”’ L. T. C. Rolt, 3 p.m. 

Tues., Dec. 30.—Great George Street, Westminster, London, 
S.W.1, Christmas Lecture for Boys and Girls, “* 86 Days Round 
the World,’’ A. McDonald, 3 p.m. 

Tues., Jan. 6.—Great George Street, Westminster, London, S.W.! 
“Tehran Water Supply—Water Treatment and Chemica! 
Manufacturing,’ G. A. Meykadeh, R. L. Fitt and T. J. Bodding- 
ton, 5.30 p.m. 

Thurs., Jan. 8.—-MIDLANDS ASSOCIATION : James Watt Memoria! 
Institute, Great Charles Street, Birmingham, “ Recent 
Advances in the Testing, Control and Evaluation of Concrete.” 
R. Goodacre, 6 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Tues., Dec. 23.—S.W. SuB-CENTRE : St. Luke's College, Exeter, 
Christmas Holiday Lecture for Schoolchildren, ‘“‘ Electric 
Motors and the Electrical Industry,’’ G. H. Rawcliffe, 2.30 p.m 

Mon., Jan. §.—RADIO AND TELECOMMUNICATION SECTION : Savoy 
Place, London, W.C.2, “ The Application of Transistors to 
Line Communication Equipment,”’ H. T. Prior, D. J. R. Chap- 
man and A. A. M. Whitehead, $.30 p.m. % SouTH MIDLAND 
CENTRE: College of Technology, Gosta Green, Birmingham, 
“ The Design of the 330kV Transmission System for Rhodesia,”’ 
F. C. Winfield, T. W. Wilcox and G. Lyon. 6 p.m. 

Tues., Jan. 6.—MEASUREMENT AND UTILIZATION SECTIONS : Savoy 
Place, London, W.C.2, “ Silicone Electrical Insulation,”’ J. H 
Davis, 5.30 p.m. ye NortH MIDLAND CENTRE: C.E.G.B 
Offices, Leeds, “‘ Standardization of Control Facilities for the 
British Grid : Communications, Indications and Telemeter- 
ing.’ P. F. Gunning ; “‘ The Development of Communication, 
Indication, and Telemetering Equipment for the British Grid.”’ 
G. A. Burns, F. Fletcher, C. H. Chambers and P. F. Gunning, 
6.30 p.m. ye NORTH WESTERN CENTRE : Engineers’ Club, 17, 
Albert Square, Manchester, “* Design of Electro-Mechanical 
Auxiliaries Directly Associated with Power-Producing 
Reactors,” A. E. Harwood, P. Scott and B. H. Stonehouse, 
6.15 p.m. SouTH-East SCOTLAND SuB-CENTRE: Carlton 
Hotel, North Bridge, Edinburgh, “ Electrical Installation at 
Calder Hall Nuclear Power Station,’’ N. J. Mackay and E 
Hardwick, 7 p.m. %& SouTH-West SCOTLAND Sus-Centr: 
Royal College of Science and Technology, George Street 
Glasgow, “ A New Cathode-Ray Tube for Monochrome and 
Colour Television,”’ D. Gabor, P. R. Stuart and P. G. Kalman 
7 p.m. 

Wed., Jan. 7.—Ters-sipe Sus-Centre : Cleveland Scientific and 
Technical Institute, Corporation Road, Middlesbrough 
“ ZETA—The Engineering Aspects of the British Controlled 
Thermonuclear Reaction Experiments,’’ R. Carruthers, 6.30 
p.m. + SoutH-East SCOTLAND SuB-CENTRE : Carlton Hote! 
North Bridge, Edinburgh, “A New Cathode-Ray Tube for 
Monochrome and Colour Television,’’ D. Gabor, P. R. Start 
and P. G. Kalman, 7 p.m. ¥&% SOUTHERN CENTRE: C.E.G.B, 
Offices, 111, High Street, Portsmouth, “ Ultrasonics in 
Industry,”’ C. F. Brockelsby. 6.30 p.m. 

Thurs., Jan. 8.—OrpinaRY MEETING: Savoy Place, London, 
W.C.2, First Hunter Memorial Lecture, L. G. Brazier, 5.30 p.m. 
%& NortH ScoTtanp Sus-Centre: Electrical Engineering 
Department, Queen’s College, Dundee, “ Standardization of 
Control Facilities for the British Grid : Communications, 
Indications and Telemetering,”’ P. F. Gunning, and ‘“ The 
Development of Communication, Indication and Telemetering 
Equipment for the British Grid,’ G. A. Burns, F. Fletcher, 
C. H. Chambers and P. F. Gunning, 7 p.m. ye West WaLes 
(SWANSEA) SuB-CeNTRE : Conference Room, S.W.E.B. Show- 
rooms, The Kingsway, Swansea, “ Electrical Engineering in 
the Mining Industry,”’ J. P. Aldron and M. R. Lloyd, 6 p.m. 

Fri., Jan. 9.—NORTH SCOTLAND SuB-CENTRE : Robert Gordon's 
Technical College. Aberdeen, “ Standardization of Control 
Facilities for the British Grid : Communications, Indications 
and Telemetering,”” P. F. Gunning, and “‘ The Development 
of Communication, Indication and Telemetering Equipment 
for the British Grid,’’ G. A. Burns, F. Fletcher, C. H. Chambers 
and P. F. Gunning, 7.30 p.m 


INSTITUTION OF ENGINEERING DESIGNERS 
Vion., Jan. 12.—-NortH East BRANCH : Northern Architectural 
Association Hall, 6, Higham Place, Newcastle upon Tyne, | 
* Design in Relation to the Production of Castings,’’ G. Elston 
7.15 p.m 


INSTITUTION OF HIGHWAY ENGINEERS 


Wed., Jan. 7.—East ANGLIA BRANCH : Assembly House, Theatre 
Street, Norwich, Film Show, 6.45 p.m 

Thurs., Jan. 8.—LONDON BRANCH : [Institution of Structura! 
Engineers, 11, Upper Belgrave Street, London, S.W.1, ‘“* Urban 
Motorways,”’ G. W. Kirkland, 6 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Dec. 19.—James CLAYTON Lecture: 1, Birdcage Walk, 
Westminster, London, S.W.1, “ The Hydraulic Turbine in 
Evolution,"’ P. Danel, 6 p.m. 





Dec. 19, 1958 


Mon., Jan. 5,—-NORTH EASTERN BRANCH : Stephenson Building, 
Claremont Road, Newcastle upon Tyne, “* Some of the High: 
— of the Geneva Conference on Atomic Energy,’’ B. Wood, 
15 p.m 

Tues., Jan. 6.—INTERNAL COMBUSTION ENGINE GroupP : 1, Bird- 
cage Walk, Westminster, London, $.W.1, Discussion on the 
9 Influence of Infinitely Variable Torque Conversion on Engine 
Design,’’ 6 p.m. ye NORTH EASTERN BRANCH: Cleveland 
Scientific and Technical Institute, Corporation Road, Middles 
brough, ‘* Mechanical Marshalling of Railway Wagons in 
Works Sidings,’’ G. W. Grossmith, 6.15 p.m. COVENTRY 
A.D. Centre: Grosvenor Room, Leofric Hotel, Coventry 
Three Papers on “ Internal Combustion Engine Dynamics 
R. Clink, C. A. Beard, and D. R. Braund, 7.15 p.m 

Wed., Jan. 7.—LUTON A.D. CENTRE : Assembly Rooms, Town 
Hall, Luton, Repetition of A.D. Chairman’s Address, “ Years 
of Development,”” R. A. Wilson-Jones, 7.30 p.m. 

Thurs., Jan. 8.—EASTERN GRADUATES’ SECTION : College of 
Further Education, Williams Street, Slough, * Expansion in 
Steel Pipes with Special Reference to Stee! Bellows,’’ V. Wester- 
man, 7.30 p.m. ye East MiIpLaNps GRADUATES’ SECTION 
Gas Showrooms, Church Street, Peterborough, “* Some Heat 
red Problems in the Sugar Beet Industry,” T. Librienski, 
7.15 p.m 

Fri., Jan. 9.—ORDINARY MEETING IN CONJUNCTION WITH THI 
APPLIED MECHANICS Group : 1, Birdcage Walk, Westminster, 
London, S.W.1,“* Stress and Deformation Studies for Sandwich 
Rolling Hard Metals,” R. R. Arnold and P. W. Whitton, 6 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


Tues., Jan. 6.—-SoutTH EASTERN REGION: Peahen Hotel, St 
Albans, Herts, ** Industrial Research,’’ P. Spear, 7.30 p.m. 

Wed., Jan. 7.—WOLVERHAMPTON SECTION : Town Hall, Wednes 
bury, Staffs, ** Current Profile Milling and High Speed Surface 
Broaching Techniques,’’ A. Hambridge, 7.15 p.m 
%& NortH MIDLANDS REGION : Reform Club, Victoria Street 
Nottingham, Graduates’ Meeting, 7 p.m 


Thurs., Jan. 8.—-SOUTHERN REGION : Social Club, Petters Bryce, 
Staines, “* Fuel Injection Equipment for Oil Engines—Some 
Aspects of Requirements and Production,’ G. P. Green, 


7.30 p.m 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Jan. 5.—-NoRTH EASTERN SECTION Eldon Grill, Grey 
Street, Newcastle upon Tyne, “‘ Hose Manufacture,’ C. W 
Evans, 7 p.m. ye PRESTON SECTION : Bull and Royal Hotel 
Church Street, Preston, “‘ History of the Rubber Industry 
T. H. Messenger, 7.15 p.m. 

Thurs., Jan. 8.—BURTON-ON-TRENT SECTION : Midland Hote! 
Station Street, Burton-on-Trent, “* Work Study and Produc 
tivity,”’ J. B. Kitchen, 7.30 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 


Fri., Jan. 2. 
ing Laboratories 


WESTERN COUNTIES BRANCH : University Engineer 
Bristol, ** Model Analysis of Structures,’ 


A. W. Hendry. 6 p.m 

Tues., Jan. 6.—-NORTHERN IRELAND BRANCH : College of Tech- 
nology, Belfast, ** The Design of Plate Girders,’’ K. C. Rockey 
6.45 p.m. 


Wed., Jan. 7.—NoORTHERN COUNTIES BRANCH: Neville Hall, 
Newcastle, ‘* The Relationship between Contractors and their 
Clients, ° W. H. G. Durose, 6.30 p.m. 

Thurs., Jan. 8.—11, Upper Belgrave Street, London, S.W.1 
* Urban Motorways,’’ G. W. Kirkland, 6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


Fri., Jan. 2.—Pepys House, 14, Rochester Row, Westminster 
London, S.W.1, Films, ** Ground Work for Progress,’’ *‘ The 
England of Elizabeth ’’ and “ Round the Island,”’ 7 p.m. 

Wed., Jan. 7.—MIDLAND SECTION : James Watt Memorial Insti- 
tute, Great Charles Street, Birmingham, “ Brussels Exhibition.”’ 
W. K. V. Gale, 7 p.m 


PHYSICAL SOCIETY 


Sat., Dec. 20.—Cavendish Laboratory, Cambridge, Conference 
on “ Interfacial Phenomena.”’ 

Fri. and Sat., Jan. 2 and 3.--The University, Birmingham, Confer- 
ence on “ Problems of Collective Motion.’ 


PLASTICS INSTITUTE 


Fri., Jan. 2.—Institution of Electrical Engineers, Savoy Place, 
London, W.C.2, Young People’s Lecture, ‘* Plastics and Elec 
tricity,"’ E. Rushton, 2.30 p.m 


REINFORCED CONCRETE ASSOCIATION 


Von., Jan, 5.-NORTH WESTERN BRANCH: College of Tech 
nology, Sackville Street, Manchester, “‘ The Design and Con 
struction of Shell Roofed Buildings for Cadbury Bros., Ltd., at 
Moreton,”’ J. E. C. Farebrother and L. E. May, 6.45 p.m 

Tues., Jan. 6.— NORTH WESTERN BRANCH : Liverpoo! Engineering 
Society, The Temple, 24, Dale Street, Liverpool, “‘ The Desigr 
and Construction of Shell Roofed Buildings for Cadbury Bros 
Ltd., at Moreton,’ J. E. C. Farebrother and L. E. May, 
6.30 p.m. 


ROYAL INSTITUTION OF CHARTERED 
SURVEYORS 


Mon., Jan. 5. ORDINARY GENERAL MEETING : 12, Great George 
Street, Westminster, London, S.W.1, * Building Societies 
in the Contemporary Scene,”’ Sir Harold Bellman, 5.45 p.m 


SOCIETY OF CHEMICAL INDUSTRY 


To-day, Dec. 19.—Corrosion Group: 14, Belgrave Square, 
London, S.W.1, “‘ Modern Views of Electrochemical Pro 
cesses *’ ; “* Cathodic Processes,’’ E. C. Potter, 2.30 p.m., and 
“* Anodic Processes,”’ P. Hoar, 5.30 p.m 

Tues., Jan. 6.—Corrosion Group: Birmingham and Midland 
Institute, Paradise Street, Birmingham, “ Alloys for High 
Temperature Service,’’ D. A. Oliver, 6.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Mon., Jan. 5.—CONTROL SECTION : Manson House, Portland 
Place, London, W.1, “* Control Systems as Applied to Railways 
Signalling,’ J. C. Kubale, 6 p.m 


Advanced Engineering Courses 


Statistical Quality Control. INstrruTE FOR ENGINEERING PRODUC 
TION, THE UNIVERSITY OF BIRMINGHAM, “ Southfield.’ 16. 
Norfolk Road, Edgbaston, Birmingham, 15. The course is 
designed for members wishing to apply the techniques of 
Statistical quality control. The course will be held from 
9.30 a.m., Monday, February 9, until 3.30 p.m., Friday, 
February 20, 1959. Fee 50 guineas. 


Linear and Non-Linear Servo Control Systems. SourH East 
LONDON TECHNICAL COLLEGE, Lewisham Way, London, S.E.4. 
Short course of ten lectures on Wednesday evenings, commenc- 
ing January 21, 1959. Fee £1. 


Circuit Elements and their Use in Electrical Measurements. 
MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGY, Man- 
chester, 1. Course of six lectures on Wednesdays from 7 to 
9 p.m., commencing January 14, 1959. Fee £1 5s. 
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LIFT WITHOUT SLIP with Goodyear rough top 
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Nay conveyor belting 












A DEEP REGULAR pattern, exclusive to Goodyear, enables this 
belting to take a firm grip on sacks and on smooth articles, such as 
GOODYEAR CONVEYOR BELTING cartons. The pattern, plus a choice between soft and hard top cover to 
TYPE.D. ROUGH TOP , ' . ;' 

suit the needs of the installation, ensures freedom from slip on slopes 


up to 30° inclination. 
Goodyear Rough Top belting, like all styles of conveyor belting in 


the Goodyear range, is solely designed for a specific type of duty, and 


to give long, reliable service at lowest cost per ton carried. 


a 


ee ue miter Se 
~ po pe Si 
pate aes nate bet te 
wry gts, ; 
al 
vgs a 
CI 
an 
. Thick top cover with deeply impressed | 4 
gripping pattern 


Carcass of 28 or 32 oz. high quality 


cotton duck. INDUSTRIAL RUBBER PRODUCTS 


. Thickness of hard wearing bottom 
cover or friction surface to suit service. 


CONVEYOR BELTING: TRANSMISSION BELTING* HOSE: V-BELTS 











Water vapour is always present in compressed air, 


building up unseen corrosion, blockages 
and, finally, expensive maintenance problems. 


Birlee Adsorbers banish water worries and problems dry up! 





is ted with DRY | 


a Birlec Adsorber. 


Co-operative Society 


This milk bottling plant at Nottingham / \ i\ 
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compressed air from 








No water in their pneumatics! 
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Oil-fired ! 


The COLTMAN 
‘ECONOMIC’ Boiler 
construction allows for 
speedy adaptation. 
Possessing greater 
heating surface than 
most boilers, Thermal 
efficiency is increased. 
Oil-burning units can 





Coal — Coke — Wood or 


fH EN 


‘ECONOMIC’ 
many important 
and outstanding 
features including — 
Quick Steaming Capa- 
city. No Brickwork 
Setting. Economy of 


Floor Space. Accessi- 
bility giving Ease of 


The 
has 








be fitted for land and Maintenance. 


marine purposes. 


"aa «With Automatic Stoker or Burner fully 
Z uA complies with the Clean Air Act. 
‘ NU-WAY’ 








Feature Hluscration.) With 

Fully Automatic Oil Burner 

(inset.) With Ashwell & Nesbit Auto 
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matic Coal 


watter W. COLTMAN & Co. (BOILERS) LTD. 
CENTRAL BOILER WORKS - LOUGHBOROUGH 


TY Lought gh 235 Grams: Boilers, Loughborou 


automatic screens 





FOR CONDENSER COOLING | 
WATER -POWER STATIONS | 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 


' PUMPS FOR AIR 
| WATER & VACUUM 
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F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 


P9870 
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PRESS BRAKES & 
Press Brake Tools 


Illustration shows a ‘* Bronx "’ 
40 ton Press Brake engaged 
upon the manufacture of 
lighting reflectors, at the 
works of Messrs. lonlite, Ltd., 
89, Scrubs Lane, London, 
N.W.10. For forming sections 
in all metals, in all thicknesses, 
up to 20ft. wide—Bronx 
Press Brakes are faster and 
more versatile than folding 
machines and can be tooled 
for punching, shearing and 
notching. Range of sizes from 
20 to 1,000 tons pressure. 


e No matter what 
make of Press Brake you 
use, our FREE TOOL 
SERVICE is at your dis- 
posal. Please send for our 
explanatory leaflet. Large 
stocks of tools are held for 
immediate despatch. 





BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 


LONDON & S. OF ENGLAND AGENTS: W. E. Norton (Machine Tools) Limited 
Grosvenor Gardens House, Grosvenor Gardens, London, S.W.!. TATe Gallery 0633/4. 
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WMARTIN WINN LTD. 


R= THE HOME OF 


A modern factory extending over 
18 acres fully equipped with an 
up-to-date plant for the produc- 
tion of the highest quality Bolts, 
Nuts, Studs, Sets and Special 
Parts in Bright Steel and in Heat 
Treated High Tensile Carbon and 
Alloy Steels for all industrial 
requirements. High temperature 
‘Creep "’ resisting Studs, Bolts, 
Nuts etc. are also manufactured 


BRIGHT 


All the above are produced in sizes 
ranging from |" to 3” dia. Larger 
sizes supplied to special require- 
ments 


We also supply Bright Drawn, 
Heat Treated Carbon and Alloy 
Steel Bars in Hexagons, Squares 
and Rounds in all sizes up to 34” 
dia 

Catalogue on 


Technical detai!s and 





request. 


Telephone: JAMES BRIDGE 2072 (5 lines) 








DARLASTON, SOUTH STAFFS. 


Telegrams: ACCURACY. DARLASTON 


) 





For castings specify 








The recent extensions to the Wednesbury 
foundries enable Hilltop to accept orders 
for large and small quantities of high- 
grade castings in grey iron, malleable 
iron, aluminium alloy, and yellow metals. 









— ; aes 


1 THE HILL TOP FOUNDRY CO., LTD. 







‘ > A 
Noes 
UNS SS vs 
i S SS =f 7 ~~ ANCHOR works | SMITH ROAD | WEDNESBURY , STAFES. 


Phone: Wednesbury 0294 
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GUARANTEED FOR 2 YEARS 


ALSO STEAM TRAPS, WATER HEATER CONTROLS, 
H.P. HOT WATER VALVES 


HOPE MILL - Portwooo piace - STOCKPORT 
TELEPHONE : STO 2617/8 














REDUCING VALVE | 





WLW | 
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Co-ordinate Setting 
with KEAR 





Kearns Metroscope ts a refinement of the vernier 
and scale system, combining the advantages of ease 
and accuracy of setting with simplicity of operation. 
All the readings appear in one viewing field. The 
optical unit by Hilger & Watts Ltd. is provided 
with a hinged cover to protect the lens and 
prevent interference from stray light. Special 


scales by James Chesterman Ltd. are used. 


% 
3 


H. W. KEARNS & CO. LIMITED 








another method of 
co-ordinate setting 


developed by Kearns 


to increase productivity 


by eliminating eye 


strain and fatigue. 


Dec. 





BROADHEATH near MANCHESTER 


KSG7 
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1938 I.C.I. supplied John Dale Ltd. 

with a mechanised trichloroethylene 
degreasing plant, to give cold liquor and 

hot vapour treatment, for cleaning light 
aluminium impact extruded containers. 
Work baskets were fed through the plant 

on a double chain conveyor (see illustration). 





The old plant 








The later plant in service 
1957 I.C.I. supplied a second plant, similar to the first, but giving boiling liquor instead of 
cold liquor treatment. Heating is by a choice of steam or electricity. An interconnected 

still purifies the solvent. Baskets are now emptied and recharged in about 30 seconds. 

The hourly throughput is from 35-40 basket loads, each holding some 4 cu. ft. of containers. 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, §&.W.1 


Pa ine ‘ kat Ie : DP 338 
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2mm + 2mm 
light-alloy spot weld, 


magnified 8 times 





INDUSTRIAL X-RAY FILM 











This new addition to the range of Ilford Industrial X-ray films will give greatly 
improved radiographs of steel welds and light-metal castings. For examinations at 
up to 200 kVp it is twice as fast as Industrial C, and with gamma-ray techniques 

it is as much as three times as fast. Because of its higher contrast and finer grain, it 
gives better definition than is possible with Industrial B. The inherent high contrast 
of Ilford CX makes this new film extremely useful for radiography with one- and 
two-million volt apparatus as well as with gamma rays. Ilford CX Industrial X-ray 


film may be used with or without lead screens. The recommended developer 


is Ilford PQX-1 


ILFORD LIMITED + ILFORD * ESSEX 
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ABRASIVE BELT 
MACHINES 


PRODUCT OF THE Morvrcgfler GROUP OF COMPANIES 
HEAD OFFICE 


B. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 5081 





A method to simplify your production probiems 
often becomes a distinct possibility and not 


a “pipe-dream” when Mechanical Tubing is used. 


It certainly saves a great deal of time, 
labour and materials. 


Mechanical Tubing is particularly suitabie 
when manufacturing rollers and ring-shaped 
parts, although its services are many 

and varied. 


Write for further details so that we may send 
you a comprehensive booklet listing sizes, etc. 
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COX GREEN WORKS, BROMLEY CROSS, NR. BOLTON 
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Also consult us 
for Storage Tanks 
Ducting 
Mild Stee! 
Fabrications 





Telephone EAGLEY 600 














ABRASIVE BELT 
MACHINES 


PROD wc Tt OF THE GROUP OF COMPANIES 
HEAD OFFICE 


| _ , : i 
| Ss. © MORRIS LIMITED BRITON ROAD, COVENTRY TEt 5081 
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‘SILENTBLOC’ rubber-metal mountings are the accepted 
means of insulating almost anything from vibration—from 
small and delicate instruments to multi-ton drop-hammers. 
If you have a vibration problem, bring it to us as pioneers 
and far and away the leaders in the use of rubber in 
engineering. Technical information always available from 


Silentbloc Limited, Manor Royal, Crawley, Sussex. Telephone: 


Crawley 2100. 


Instrument type (square flange) 


MOUNTINGS by 





ANDRE RUBBERCO. LTD. - A SILENTBLOC COMPANY 


Pioneers of Rubber in Engineering 


TAS SBi8 
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THE 
‘“RIGBY’S PATENT ”’ 


TEAM HAMMER 






Y SUITABLE 
RATING WITH 
AIR 









A phase of Railway Workshop activity 
abroad—showing ‘‘RIGBY’S PATENT ”’ 
Hammer in operation 








ERRANT 
Ferranti Ltd. have been awarded a contract by the 
Power Authority of the State of New York to supply 
thirteen generator transformers for the Lewiston 
Power Station of the Niagara Power Project, situated 
on the plateau on the Niagara River about 3 miles 
below the Falls in the town of Lewiston. 
The contract covers six 180,000 kVA, 13.2/240 kV 
3-phase transformers and seven 180,000 kVA, 
13.2/120 kV 3-phase transformers. They will be of the 
forced-oil, forced-water cooled, inert gas-filled type 
and each will be directly coupled to a 167,000 kVA 
3-phase generator. 
Believed to be the largest transformer contract so far 
placed in Britain by the U.S.A., delivery will 
commence in the middle of 1959 and will be completed 
by the end of 1960. 
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FERRANTI LTD - HOLLINWOOD - 
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F.S. Globe Valve. 900 p.s.i. 
Vee 
— ie 






Astern Double Shut-off Valve. 








5” Bore Globe Valve. 600 p.:.i. ae 


Steam leakage, 


| 
| 
| 
} 
| 





constant maintenance, etc., fs 
can be cured by fitting | ay 
| ¥ 

WwW : i “ a _— Angle Valve. “eo ned, y 








‘HARD FACED’ ia, 
VALVES mn 


with consequent reduction | 
in fuel and labour costs oy 
SUPPLIED IN FORGED AND CAST STEEL : 


TO MEET VARYING STEAM FS 


5. 4° Bore Fine Control Valve. 


AND TEMPERATURE CONDITIONS 900 psi. 


An order has been received for Main Isolating Valves, ie 
developed in collaboration with Lockheed Industrial Hydrau- ee. 
lics Division, for the Pressurized Water Circuit of the Land : 
Based Reactor Prototype of the Nuclear Powered Vessel , 

H.M.S. ‘‘ DREADNOUGHT.”’ Ra 


Aluminium Valves. 
As Supplied to U.K.A.E.A, 


Suppliers to the United Kingdom Atomic Energy Authority. On Admiralty Lists | SSG PRES 


WEIR VALVES LTD., 


QUEENSLIE INDUSTRIAL ESTATE ' GLASGOW, E.3 
Telephone: SHETTLESTON 4201-4 





Self-Closing & Emergency Stop Valve. 
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“FOUNDRIES LTO 








The 






SPECIALIST FOUNDRY | 
for 
BLACKHEART MALLEABLE IRON 
and 





HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 








ne CASTINGS SUPPLIED AS CAST 

EVERY REQUIREMENT : OR FULLY MACHINED 

ONDA Oe aoe es Manufacturers of ‘PULMAC’ Pulverising Mills 

heecing i rmally of galvanised orrugated sheets f required, sheeting can be es me for Fine Grinding 

gauges ia ar yh Bs 3 FOLLSAIN-WYCLIFFE FOUNDRIES LTD 
Write for illustrated catalogue E 2 to oto ee : 
Re is Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
ABIX (METAL INDUSTRIES) LIMITED, & @ ce pce smineeee 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
POOL ROAD WEST MOLESEY, SURREY 


Phone: MOLesey 436! 3 Grams: Abix, E. Molesey 
















OTHER ABIX PRODUCTS Partitioning, Clothes Lockers, and Adjustable Steel Shelving mseseestestne 
7 





Bridge End House 
Arncliffe, Littondale: 
one of the 

W. P. Butterfield 
series of 
Yorkshire scenes 
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INSULATION 
INVESTMENT 





3 a 
'-- ) 


Ss OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast ...a cold store in Glasgow ... 
a chemical works in South Wales... an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials—Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 

Good thermal insulation is an investment—that’s why so 
many organisations, large and small, turn to Newalls for 
technical advice and consultation. 


Where there’s a problem of INSULATION 


there’s a job for 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
4 member of the TURNER & NEWALL ORGANISATION 

at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 
Agents and Vendors in most markets abroad. 


Offices and Depots 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 









begins with Newalls 








Gloucester Casting 
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The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 

| science and machines can make them 
Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 
special mould and core dressings, ensure clean castings, even as 
they leave the “knock out” bay for final fettling 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, giecater 
strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable and grey iron castings 
for the automobile, railway, electrical and farming industries. 
Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in production. 

ter Malleabli 


| A typical Glouce pectfication. 





Gloucester Lamellar 


| Gloucester . 
Pearlitic Malleabl: 


Blackheart Malleabl 





18° Elongation 5Y 


Yield Point 24 tons 
Tensile Strength 35 tons psi 


Elongation “¥ 
Yield Point .. 12 ton 
Tensile Strength 25 tons psi 














Spring mounting bracket in 


Tron Weigh: 83 lb 


Valleable 






j Vehicle pinion housing in 
MW Malleable Iron. Weight 28 Ibs. 








| J LOCLSIER t 

md 4 Gloucester Foundry Lid., Emlyn Works, Gloucester 

| - -¥ phone : Gloucester 23041 grams : ‘Pulleys’ Gloucester 
| Tre 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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for RELIABILIT 


your choice 


a=” 


. 
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Simple design 







Slow speeds 


Adequate cooling 


High performance 





@ Low initial cost 


TTT 


i = @ Low maintenance cost 


@ Proved long life 

















’ NNT 





EP 660 Twin 
Cylinder 6” « 64 
100 cu ft. F.A.D. at 
100 ib. per sq. in 










D 23 Twin 


RELIABILITY 


that is the foundation 

upon which “BROOMWADE” 

has built up an _ enviable, 
world-wide reputation. But 
“BROOMWADE” does not rest on 
its laurels. By constant research 


Cylinder 
84 10°. 200-220 cu 
fr. FA.D. at 100 Ib 
per sq. in 










and development, efficiencies are 

improved and machines kept abreast 

of any competitive design. You can 

rest. assured that “BROOMWADE” will 

give you EFFICIENT and TROUBLEFRE! 

service—that is the opinion of an_ ever 
increasing number of users. 

A wide range is available; outputs varying 

from 2 c.f.m. to 2,200 c.f.m., including types 

delivering oil-free air. Write now for full details 





EE SSS ST SITE 


IMMEDIATE DELIVERY 


BROOMWADE’ 


Air Compressors and Pneumatic Tools 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. Box No. 7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1630 (10 lines) Telegrams : ‘‘ Broom ’’, High Wycombe. (Telex) 


AE NEMS TE 





607 SAS 
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a gear type 
coupling 




















Since the advent of the Elliott Load Cell 
principle, a great many industries have 
taken advantage of this revolutionary = 
weighing technique. = 
The superb simplicity, accuracy and = = 
dependability of the Elliott Load Cell ————— 
system is the result of six years” : === 
exhaustive research, development and 
| testing under the most arduous indus- 
trial conditions. The resultant com- 
ponents and their straightforward iastru- 
| mentation, for indicating, 


recording, control and print- 
ee | out are second to none. 
. The scope of the Load Cell 
system is vast. There may be 
a lower weight limit but there 
a ; is no upper limit so far as 
*The diagram shows how wax fon weigh by 
‘ either pressure or tension, 













the teeth of the inner member . giving a flexibility and con- 
are ** crowned ” by a special venience previously unknown. 
profile grinding process. stios Brass wae ch ft 
These couplings are manu- trical weighing. Their unique 
ated tp 3 knowledge and experience are 
factured from high grade freely at your service to - 


5 teel, in eleven standard survey any weighing problem. 


sizes, and two types. 


In Wiseman gear type couplings provision is = L = G T g ! CAL 


made for shaft misalignment. This means 


smoother running less wear and correct tooth ; , 
Weighing 


contact which in turn gives mimimum backlash. 














Write for descriptive leaflet. means 


E|LIOTT 





CRANES - WEIGHBRIDGES - STO 3E TANKS 
ALFRED WISEMAN & COMPANY LIMITED noetnns . BINS ETC i ‘anew 
Glover Street, Birmingham, 9 Tel: VICTORIA 2216-7 

INDUSTRIAL WEIGHING DIVISION: ELLIOTT BROTHERS (London) LTD 


London Office Carlisle House, Southampton Row, W.C.1 CENTURY WORKS LEWISHAM LONDON SEI3 Telephone TIDEWAY 1271 


Tel: HOLBORN 7127 


A MEMBER OF THE Ly ELLIOTT-AUTOMATION GROUP 
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ADBUTT 


of NEWARK 


‘Specialists 
in the_ 
Manufacture 
of Dished 
Ends / | 

ct inaBERL. Works 


The large stator rewind shown was rece 
in the condition illust in th 

















BRITISH ELECTRICAL REPAIRS LIMITED 


CHARLOTTE STREET MANCHESTER I 





Works at Bath Birmingham Cardiff Chesterfield Edinburgh Glasgow Hawick London Manchester Newcastle Swansea 
dm BERS84 

















— . 





DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all | 


PRESSURE VESSELS 
Riveted or Welded 


JOSEPH EVANS 
HYDRAULIC UNITS 


Joseph Evans’ Hydraulic Pressure Cleaning Units | | 
; 
} 


For high pressure cleaning operations 
- 


have an unlimited number of industrial uses. 
Excluding electrical equipment the twoegun unit 
costs less than £800 and the single-gun unit a 
little over £500. 


Send now for illustrated leaflet. 
NOTE THESE FEATURES... 


Uses a standard 15 B.H.P. motor. 
Robust construction—quiet running—easily main- 


> 
WELDED and FLANGED 
WORK A _ SPECIALITY 








All-British manufacture. 


0 Normal working pressure 1,000 Ibs. p.s.i 
5 1.500 | y lieht! tained—automatically lubricated. | 
- eo bs. p.s.t. at slightly extra cost Standard equipment includes generous lengths of 
(NEWARK) LT D. j Fully automatic unloading valve gives operator hose for both water and sand, two hose guns, three | 
complete control of jet at the gun. pipe cleaning nozzles and two fan jet spray devices 
| 


NEWARK BOILER WORKS. 
NEWARK NOTISENGLAND || | JOSEPH EVANS & SONS (wovverHampTon) LTD. 
cr coment 7 CULWELL WORKS, WOLVERHAMPTON Phone: 208646 | 
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Its alla 


2800 B.C. and the Great Pyramid of 
Cheops is rising step by step towards 
the blue sky. On the burning sand 
below and up the great ramps strain 
thousands of workers, dragging the 
huge 21-ton prefabricated blocks of 
masonry ....Later still, manhandling 
the slabs of white limestone casing, 
which keyed and locked in position, 
were to add the finishing touch to this 
collosal monument to the memory of 
one man and the toil and sweat of the 
countless unknown... 


Fabrications to us at Craufurd’s, how- 
ever, mean more than just memory— 
it means building for use, building for 
the present and the future, with 
strength and dependability, using good 
materials and fine workmanship. 

Large or small, your fabrication prob- 
lems can be our concern...... 





Continuous process 
vegetable washing 
& grading machine 


Sheetmetal Engine 
& Pump Housing 
for mobile plant 
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A Pre-heater Hood 60 feet long for ore sintering plant 


For Fabrications in all shapes and sizes 
consult : 





DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones : 2585 PBX 


ba 
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"x % 10” MIN. DIAM. C O L D lox %o2 10” MIN. DIAM. 


to to 


6"x 2” 66° MIN. DIAM. 5°x 5” 72” MIN. DIAM. 


ROLLED 








FLASH BUTT 








"x I’x % =42” MIN. DIAM. 
to 
6"x 6"x% 72° MIN.DIAM. 






WELDED 







"x 1x %” 12” MIN. DIAM. 
to 
6"x 6"x% 96" MIN.DIAM. 











ee sy 30° DIAM. 
to 
84° DIAM. 












aT S Is" x 6" 
lax% 10 MIN. DIAM. 
to 


72° MIN. DIAM. 










1lO"x 3%" 







Current prices and delivery on receipt of 
detailed requirements. 





I~’ x% 10” MIN. DIAM. 
to 
eX 10"x 3% 84” MIN.DIAM. 










G. A. HARVEY & CO. 
(LONDON) LTD. 


WOOLWICH ROAD, LONDON, S.E.7. 
Telephone : GREenwich 3232 (22 lines) 
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HEXAGON 
BIHEXAGON 
SQUARE 
BISQUARE 
IN ALL DRIVES 
HAND OR IMPACT 
















TOOL UP WITH 
£7100 dae 


JENKS BROTHERS LIMITED, 


BRITOOL WORKS, 
_ BUSHBURY, WOLVERHAMPTON ; 











This Comprehensive Cata- 





logue, published by the 





Pioneers of Industria! First 
Aid, 


summarising British First 

















includes a_ section 


Aid Regulations. It is 
available free to purchasers 
of First Aid equipment who 
apply on their Company’s 
letterhead, and refer to this 


Journal. 


CUXSON, GERRARD & Co Ltd 
OLDBURY, BIRMINGHAM 
ESTABLISHED 1878 

Phone: BROadwell 1355 
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CHE MOST VERSATILE STEAM TRAP YEP) 





Only one moving part 





Light weight 










Small size 


Inbuilt 
stainless steel 


Strainer 









position 





work s in any 


Up to 550°F. 
10-350 psi without adjustment 


Unaffected by superheat, waterhammer, vibration, 
corrosive condensate and freezing 


Discharges condensate when present 


Shuts tight on no load 


No condensate seal or prime 


Core sprrax THERMODYNAMIC 


_ — == Get to know this brilliant new trap NOW — — 


Please post full details of the 
versatile new Spirax '‘'TD' 








Name 
Address 


EG1I2B58 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 
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ALBION | | 
Ratchet and | | 
Revolution Counters | Sicreste | ‘ 
PATENTED | | . 
DESIGN / 
















your counting | | 
& measuring problems 
There is an ‘ALBION’ ratchet or revolution | | 
counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance 


INSTRUMENT DIVISION 


B. & F. CARTER&CO.LTD. 
BOLTON 3, ENGLAND 


” 
; ve CROSTHWAITE FURNACES and ee EAVY b 
Sram. GRADERS BOLTON SCRIVEN MACHINE TOOLS LTD. o J ec ts 


"Grams: BRAIDERS BOLTON 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, S.W.1 Tel.: Abbey 2966 























Tremendous hand powered pull makes light work 

of positioning machinery whether it be big transformers 
or ordinary machines. Anchored in a trice to any 
fixed object. Portable, quick and reliable. Saving 

time and cost all over the country. 






PINCH VALVES 


Now well known where 
really dirty work is done 
the W-M range of Pinch Write for details today. 
valves is being extended 
all the time. These are 
now made in sizes from 4” up to 14” bore, 4 

For slurries, corrosives, abrasives and ~YOU CAN 7 BEAT THE 
powders in bulk and in suspension in air 


they are the answer No leaking, no MONKEY. ENE a 
sticking, no blocking, no trouble. W-M 

















Pinch valves are in service all over the 
world handling the most arduous duties TREWHELLA BROS. PTY. LTD. 
our experience will benefit you. Electric or 117 Rolfe Street, 
pneumatic operation is available, of course. Smethwick, Birmingham 
WARREN-MORRISON LTD | aay 
| 





41, ST. JAMES’S PLACE, LONDON, S.W.1 * MAYFAIR 9895. 








Bulk drying of loose materials 


with 


STURTEVANT 
ROTARY DRYERS 


Chemicals in granular form, minerals, ores, 
sand, clay, and sugar, are some examples 
of materials efficiently dried by this method. 


Sturtevant Rotary Dryers are designed 
for direct or indirect drying. Where 
contamination or corrosion must be 
avoided they are lined or made in 
stainless steel. 





Write to our reference E 10! Z 





for further particulars. The Sturtevant Laboratory 

Rotary Dryer. Full facili- 

This Sturtevant Rotary Dryer dries sand ‘to zero moisture ties are available in our 

content. It is direct oil-fired and is equipped with a laboratories for testing 
specially designed belt feeder for the wet sand. clients materials. 


ENGINEERING CO, LTD. 


Southern House, Cannon Street, LONDON, E. C. 4. | 





AUSTRALIA STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET SYONEY NSW 
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When it comes to scrap... 

















as, in the fullness of time, like all marvels of modern 
engineering, it must.... But why the dismay ?... 

The scrap it yields will be remelted and reborn to 

make steel for constructing even greater engineering 


marvels. ... . 


Scrap for Cohen’s-Cohen’s for Scrap 


GEORGE COHEN SONS AND COMPANY LIMITED 


il Experts in Scrap since 1834 
| P| RAW MATERIALS DIVISION 


. WOOD LANE, LONDON, W.12 - Telephone: Shepherd’s Bush 2070 - Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 - Canning Town, E.16 - Southall, Middlesex - Bath - Belfast - Kingsbury 


Manchester - Hebburn - Leeds - Luton - Sheffield . Swansea - Southampton - Glasgow 
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drives for the chemical industry 


Two 2,750 h.p. squirrel cage induction motors driving compressors which deliver 


hydrogen and nitrogen at approaching 300 ats. for the synthesis of ammonia at the 
Billingham Works of the I.C.I. 

[The normal industrial type of protected enclosure is used on these machines although 
some sections of this chemical factory handle explosive gases. This is another instance 
where the electrical plant and areas of a chemical installation have been classified 
according to their respective ignitive and explosive tendencies and a consequent 


economic saving has been achieved. 


ENGLISH ELECTRIC 


ee wou iil 
fio ees a 


THe ENGLISH ELECTRIC Company Limitgep, MARCON!I House, STRAND, LONDON 
Electrical Plant Sales, Stafford 


GRY BRADFORD 


© 
RR 
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You may know some of the men who sell WHARTON 
cranes. But you won’t know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting —effect. 

Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

‘It’s the sort of place,’’ says Eric, ‘* where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I’ve been on overtime since 1927.”’ 

It’s natural that the Wards and others like them are 
busy. Because people DO appreciate cranes built 
by such craftsmen . .. WHARTON cranes. 
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according to their respective ignitive and explosive tendencies and a consequent 


economic saving has been achieved. 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company Limitgep, Marconi House, STRAND, LONDON, W.C,2 
Electrical Plant Sales, Stafford 
WORK S$: STAFFORD ° PRESTON . RUGBY ? BRADFORD ° LIVERPOOL ° ACCRINGTON 
» PS.35 
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You may know some of the men who sell WHARTON 
cranes. But you won't know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting —effect. 

Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

‘It’s the sort of place,’’ says Eric, ‘* where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I’ve been on overtime since 1927.”’ 

It’s natural that the Wards and others like them are 
busy. Because people DO appreciate cranes built 
by such craftsmen... WHARTON cranes. 
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Scrutiny of youth 


It is certainly the prerogative—and almost the duty—of each generation to 
question the ideas and loyalties of its predecessors. Were it not so 
progress would be slow indeed. 

But to question does not always mean to reject. In industry, for instance, 
there are many examples of ‘conservative’ loyalties withstanding the fresh 
and searching scrutiny of youth. 

There are enduring names in British industry, long-established companies 
whose own successive generations have contributed much to progress— 
without impairing that aura of un-noisy efficiency and complete dependa- 
bility commanding a degree of confidence yesterday that is endorsed 
today and will be endorsed tomorrow. 

We are very proud that year after year we continue to be numbered 
among them. 


JARROW METAL INDUSTRIES LIMITED 


Ac 


Steel Founders - Roll Makers and Engineers 


WESTERN ROAD, JARROW, CO. DURHAM 


Subsidiary Company of 
ARMSTRONG WHITWORTH (METAL INDUSTRIES) LIMITED, Close Works, Gateshead upon Tyne 8 
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NEW AESiiiER 


BELT CONVEYOR STRUCTURE 


( Patented ) 


— increases belt life 

— reduces installation costs 
— increases capacity © 

— almost eliminates spillage 
— inexpensive 


CONVENTIONAL STRUCTURE The longitudinal members of this 


conveyor structure consist of 3” 


INTERMEDIATE STAND 
(Adjustable for height) 





dia. steel ropes in tension. 


ROPE STRUCTURE The connections at the ends 
sei of each troughing idler shaft are 





ee 178-0 sq.in. Ly 
OWS ISSRD hinged. These basic features 
provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing and install — a conveyor in which 


TYPICAL ANCHORAGES under load 


impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


IIISTINGTON 


DISTINGTON ENGINEERING COMPANY LIMITED 





BCc8 
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407... bi) STOCK BARS 


Meehanite metal is readily available in a wide range of bar forms, solid 
or cored, in tensile strengths reaching to the steel range of 25 tons per 
sq. inch. Meehanite bar contains other properties of both cast iron and 
steel—close grain and homogeneous structure enabling it to take an 
extremely high polish. It is readily machinable and may be heat treated. 
Wear resisting or heat resisting grades can be supplied if required. 
Meehanite stock bars can be machined into Gears, Rings, Discs, Collars 
and many other components applicable to all branches of industry. 
ne nomena There is a growing demand for a material which will conform to the 
qualities of Meehanite and the various stringent specifications, depending on the user’s application. 
uniformity of the metal right Meehanite stock bars meet this demand in a form which offers con- 
SERGE ee tome. venience of stocking and speed of despatch. 
No one type of iron is suitable for every type of service and Meehanite 
stock bars are produced under four general classifications according to 
the purposes for which they are likely to be required. 


FREE! Write for the Meehanite Machining Chart a 
28" x 22” wall chart giving speed-seed tables and all relevant 


machining information. 


eS Cast Iron Can Do it-if it's 


Quaicast (Ealing Park) Led. London, W.5. Richards Foundries 
Limited. Leicester Southern Foundries Ltd. Waddon, Croydon 
Surrey. Winget Limited. Rochester. Ashmore, Benson, Pease | 
and Co. Stockton-on-Tees. The Butterley Company Limited i 
Ripley, Derby. Cameron and Roberton Limited. Kirkintilloch 
Carmichael Bros. Limited. Nile Street, South Shields. Goulds j 
REGD 


Foundries Limited. Cardiff and Newport, Mon. John Harper 
(Meehanite) Limited. Willenhall, Staffs. G.M. Hay and Company 


Limited. Glasgow. C. A. Parsons and Company Ltd. Newcastle- | The Dependable Metal 


on-Tyne, 6 





THE INTERNATIONAL MEEHANITE METAL COMPANY LTD., MEERION HOUSE, 4 DOWNSIDE, EPSOM, SURREY. TEL: EPSOM 3507/8 








Dec. 19, 1958 THE ENGINEER 89 












either-handed 


Let’s face it, there are often 
two sides to a diesel user’s problem. 
That’s why we designed our 
YDA air-cooled diesels ‘either-handed’ 
With the YDA, all accessories 
and control gear are on one side 
of the engine—whichever side you want tt. 
And full power can be taken from 
either end of the crankshaft for 


‘either-way’ rotation. 


Versatility of application ts 
just one of many outstanding features 
of the new Ruston ‘Y” range 
air-cooled diesels—the most advanced 
power units of their type. 
For longer, trouble-free service, easter 
operation and maintenance, and for sheer 


round-the-clock slogging, insist on 





air-cooled diesels 4.1105... 


The power units backed by a first-class world-wide 
Spares service to give you complete dependability. 


RUSTON & HORNSBY LTD: LINCOLN’: ENGLAND 
Associated with Davey, Paxman & Co. Ltd., Colchester. 
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POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 


%* Are easily assembled. 

%* Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

*% Axial and parallel misalignments are corrected. 


ESTABLISHED 1t895 


HERMETIC pyBRER Ce [7 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbeston 0963/4 Telegrams : “Hermetic Birmingham.”* 





LIVERPOOL 
CALLOW 
DUSTLESS 


CONVEYING 


Write for details and 
technical representative 
to call 


7 
. 

. e% 

C) Se ah oe 

Ss 8 8 

*e oF 

oT 


F.E.CALLOW 


ENCINEERS LIMITED 
RcH re 0D * KBY TRA NG FE TATE 


~ §-—9 ——9——9 —— 9 —— 9 ~~ 9 —— 9-9” 


for fine milling 


ee ee 
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BOILERS UNDER 
CONSTRUCTION AT 


LITLE 
BARFORD'S' 


by 


FOSTER 
WHEELER 


for the 


CENTRAL 
ELECTRICITY 
GENERATING 

BOARD 


Illustration shows outdoor installation of 2 P.F, 
boilers at Little Barford “B” Power Station. 


Each boiler 550,000 lb/hr; 950 psig; 925° F. 


ic 


FOSTER WHEELER LIMITED 
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Teddington 


Bellows 
EXPANSION 













MOVEMENT Of pipe work under modern 


high-pressure and high-temperature conditions is absorbed 
efficiently by Teddington Bellows Expansion Joints. JOINTS 
Teddington Bellows are of highest quality 
stainless steel, flawlessly butt-welded to ensure 
perfect uniformity of wall for maximum durability. 
Normal production ranges from linch to 7 feet 
diameters and larger sizes can be made. Let’s get together 


and solve your own particular expansion problems. 





\ 









ru a Teddington Bellows are produced in 

<4 By ) technical collaboration with the Solar 
T. Aircraft Co. U.S.A. 

Ss H « <¢ Send for our descriptiwe brochure A.105 

PIPES ON THE MOVE PREFER. TEDDINGTON BELLOWS 
TEDDINGTON AIRCRAFT CONTROLS LTD, INDUSTRIAL BELLOWS DIVISION, AMMANFORD, CARMARTHENSHIRE TEL: AMMANFORD 455 
th Mi 
Large Lathes seit ti 
PLANERS. 


GEAR HOBBERS. 

for All Purposes we LAT 
AXLE PLANT. 

ROLL GRINDERS. 

HORIZONTAL BORERS. 









43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 







CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT - ENG. 
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+ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| GLYDE-BOOTH DESIGN... 


ich ins centnetingteaerinin atte hy cee son 


Clyde 200 tons electric overhead travelling crane in the turbo-generator erection shops of Ss Pp L | bh E D G E AR C a U p L i Be G Ss * 


Messrs. C. A. Parsons & Co. Ltd., Newcastle. 


This crane of 200 tons capacity is quite large as electric overhead @ Supersede keyed-on flanged couplings. 


travelling cranes go, but it is by no means the largest of our . 
@ Speed up production and assembly 
productions. 
Not all our clients require to make lifts of this magnitude, @ Save space. 
+ 

of course, and the design and production departments of 

> fap ; Si ify cré aintenance. 
the Clyde-Booth organisation have the experience and @ Simplify crane maintenance 
facilities for producing a wide variety of cranes for 
all applications and ranging in capacity from a 
few tons up to the largest types required by 
modern industry. - 

i * If you are contemplating 


We are always pleased to submit proposals a. 
additional craneage, write for 


and designs for crane installations to suit 
The Booth Handbook of Overhead 

your particular requirements. / 
Cranes. It fully explains the Booth method 
of classifying overhead cranes to suit varying 


service factors and may assist you in fixing crane 


particulars. 


CLYDE CRANE & BOOTH LIMITED 


incorporating 


CLYDE CRANE & ENGINEERING CO., MOSSEND, Lanarkshire. Phone: Holytown 4/2 (6 lines) JOSEPH BOOTH & BROS., Union Crane Works, RODLEY, Leeds. Phone: Pudsey 3/68 (6 lines) 
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CONTACT [GM NXCaDANNIKES 


LIMITED 








SHEFFIELD LONDON 


Stevenson Road Scapa House 
Attercliffe Park Royal Road 


Tel: Sheffield 41216 London N.W.10 
Tel: Elgar 58/1 


BIRMINGHAM . MANCHESTER 
Scapa Works Frederick Road 


Langley Green Pendleton 
Oldbury, Birmingham Salford 6 


Tel: Broadwell 1611 Tel : Pendleton 2481 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 





af GROUP COMPAN Y 


4 METAL INDUSTRIES 











FANS AND BLOWERS }] 
Centrifugal and Axial type 
Rotary Positive Displacement 
BLOWERS for pressure up 
to 114 Ibs./sq. in. 

For quotations, technical information 

and literature please write to:— 


H. SPELLEKEN NACHF. KOM.-GES., 


Abt. 8, Wuppertal-Barmen 7, 
Post Box 1556 (West Germany) 




















fs ; : 
RANSOMES SIMS 4& JEFFERIES LTD 
IPSWICH, ENGLAND 




















[ eae Y) 





iad Mild won tn 


Altrincham St., Manchester ! 


London: W. Kelway-Bamber & Co. Ltd, Room 7, 
70 Victoria Street, $.W.1. Tel: Abbey 6860 

N.E. Coast: Fasteners Ltd., 2 Hall St., Barnard Cascie, 
Co. Durham. Tel: Barnard Castle 3172 

dnsmMu 


WELDED STEEL PLATEWORK | 


In }’ to 4’ thick Mild Stee! 


PRESSURE VESSELS 



















CHIMNEYS 
DRYERS 


HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 


P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 








Chief Offices : 
129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W 











ENGINEER Dec. 19, 1958 





- Pulsometer 


ZA] VACUUM 
or PRESSURE 





SUPERHEATERS 
| FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
vo cieaeanen tasters RESEARCH WORKERS Save your high vacuum pumps for high 
Sugden Superheaters are vacuum work. Use this unit for the odd jobs. 


of particular value where CHARACTERISTICS : 1. Portable. 2. Stands on the bench. 
auxiliary steam boilers are 3. % H.P. motor with trailing lead. 4. Easy to clean and service. 
used. 5. Swept volume : 1 cu.ft./min. 6. Vacuum ‘01 M/M. 7. Pressure 
10 Ib. per square inch. 


T: 5 U G D E N LIMITED PULSOMETER ENGINEERING CO. LTD. 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 NINE ELMS IRONWORKS, READING 


Telephone : TRAFFORD PARK 2520 














London Office: Pulsometer House, 20/26, Lamb's Conduit Street, W.C.! 





Photograph by courtesy of Aston Chain & Hook Co. Lid. 





NOTHING TO LOSE? 


But your chains... 


. are vital links in the manufacturing process. Always difficult to 
lubricate, chains are sometimes run dry for lack of a satisfactory 
lubricant. Then there really 1s something to lose: frequent 
maintenance or replacement means loss of production. 

The answer is dry film lubrication the Acheson way. 

The chains in the photograph convey heavy drums of copper wire 
through an annealing furnace. It is essential that there should be 

no fumes or carbonaceous deposits from the 

chain lubricant, otherwise the wire would be spoiled. 

Because cleanliness is essential in this application, the company has 
used for many years ‘Aquadag’ colloidal graphite in water. The result 
is maximum efficiency from the minimum of maintenance and labour. 
The product is simply brushed on the links once a week. Although 

it is used sparingly to prevent the drums slipping and upsetting 

the timing sequence, ‘Aquadag’ provides full lubrication. 


* Registered trade mark of Acheson Industries (Europe) Ltd., 
licensed user—Acheson Colloids Ltd. 


a dispersions Speed production 


REGO. TAADE MARK 


COLLOIDS LIMITED © 


Subsidiary of Acheson Industries (Europe) Ltd. 
PRINCE ROCK: PLYMOUTH - DEVON 


Enquiries to: TECHNICAL SALES AND SERVICE - 70 Hill Street - Richmond - Surrey + Telephone: RIChmond §481 (3 lines) 
Also Acheson Colloids Company, Port Huron, Michigan U.S.A., and Acheson Colloiden N.V., Scheemda, (Gr.), Netherlands 
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FIRE-RESISTANT HYDRAULIC FLUID 





Satisfies the most exacting demands and combines 
excellent hydraulic efficiency with high safety value. 


It is: Non-corrosive 
Non-foaming 
Non-toxic 
Non-fuming 
The high film strength of HOUGHTO-SAFE 271 


provides the metal surfaces with greater protection for 
longer periods—EXTRA SERVICE LIFE, 


Houghto-Safe 271 has been chosen by the Admiralty 
for the Retraction and Control System of B.S.4 
Steam Catapults installed in Britain’s latest Aircraft 
Carrier H.M.S. “ VICTORIOUS.” 


Birmin 


Crown Copyright 


Reproduced by courtesy 
of Dept. of Engineer-in- 
chief of the Fleet, 
Admiralty. 


Houghto-Safe 271 is a product of 





BIRMINGHAM ~ 4 - ENGLAND 


Works and depots at: 


am, Manchester, Liverpool. 


Southall (Middx.), Bristol, Glasgow 








Manufactured by: 


G: CLANCEY LID. 
BELLE VALE: HALESOWEN Se tas 


TELEPHONE: CRADLEY HEATH - 694II - 2 - 3 





London Office: 








WHERE THERE’S A RUGGED ~.- 


THERE’S EVERY REASON FOR 





SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 





SINTERED PRODUCTS LTD. 
Sutton-in-Ashfield, Notts 


SMALL & PARKES LTD 


HENDHAM VALE WORKS - MANCHESTER 9- COLLYHURST 2511 
76 Victoria Street, S.W.1 + ViCtoria 1845/6 
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FLEXIBLE 
ey The Fitting of Unions & 
M F T A L L : C - Couplings a Speciality 


Makers of Flexible 
Metallic Tubing for 
T U B i N G Steam, Oils, Exhaust, 
Air, Water, Gas, 
Grain, Suction, Elec- 


for All Temperatures @ tric Conduitandother 
and Pressures.  %¢ purposes. 





ABBOFLEX LTD. 


Abbofiex Works, Walnut Tree Close, Guildford, Surrey. Tel: Guildford 5893 


se 
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A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 
LONDON 


AND 


BRIDGWATER 







































































Upon my Flux - 
thats good soldering! 


ios | the Shaping of 


ing job and ten to 
one you'll see a tin 
of Fluxite right 


handy things to come 


It's a golden rule— 
use the right flux 
and you'll get the 
right results. 


The machining of complicated shapes from high-tensile steels and 
high-strength alloys requires the specialised experience which we 
have acquired in our work on large components for many notable 
aircraft. Our engineering and jig and tool design departments 


The daily users of Fluxite are 


numbered in scores of thousands Ss. use advanced techniques, and are capable of dealing direct 
—proof of its superiority ! a 


with your design section. We offer our experience and skill 


to ALL who require fine accuracy in high-strength metals. 





A.1.D. and A.R.B. approved 


Have you tried 


FLUXITE SOLDERING FLUID? 


If you have you'll know without telling it’s the finest 
you've tried. 

If you haven’t—then it's time you discovered the 
advantages of this new formula fluid flux ! 


C.j.C. DEVELOPMENTS (PORTSMOUTH) LIMITED 


FITZHERBERT ROAD : FARLINGTON : PORTSMOUTH =: Tel. Cosham 76437-8-9 Telex 8689 





FLUXITE LTD BERMONDSEY ST-LONDON S-E:°! 
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The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 


Priestman Cross-Roll Bearings are pre-loaded, 
pre-lubricated, and sealed self-locating 
assemblies, requiring no adjustment and little 


lf your problem is tilting moments 
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maintenance beyond the periodical replenish- 
ment of grease in the labyrinth which 
supplements the special synthetic rubber 
cruciform seal, excluding all foreign matter. 





PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 
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INDUSTRIAL & TRACTION GEARS 


EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3: 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 tol, 
for horizontal or vertical 
mounting. 


Mustrated—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


BOSToceE & BRAMLEY ETD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC_ WORKS PHONE : STALYBRIDGE 3232-3 1/6463 


‘This PARKER 
‘MINI-GIANT’ is just the 


job for factory maintenance 


it’s light and handy, and easy to use, and turns out any 








y, 


amount of concrete, mortar or plaster—properly mixed material, too! 
You'd be surprised what a difference that makes to the finished jobs. 
There’s nothing we can’t tackle round the works, now— 
machine beds and machine shop floors, car parks 
and paths, plastering walls—it’s as easy as pie with 
the * Mini-Giant’, and the time and labour it’s saved— 
I reckon we'll save its cost in months.” 
Real value for money at £86, the Parker * Mini-Giant’ has balanced steel 
drum, is of all-steel construction with roller bearings throughout; easy 
tilting control, fully protected drive and engine. Side discharge model 
will pass through a 2’ 6” doorway. Standard side or end discharge 
model with cushioned rubber tyres and | h.p. petrol engine or 
electric motor. Full after-sales service from depots over the country. 


Why not write for details NOW. Advantageous H.P. Terms if desired 
—£18 down and |2 monthly payments of £6 Is. 8d. 


PARKERE Rc) Li 


HALF-BAG Maa Ua 











FREDERICK PARKER LIMITED: VIADUCT WORKS: LEICESTER 


London: Stafford House, Norfolk Street, W.C.2. 


Phones: Leicester 62531 (7 lines) 
Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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THE PONT DU GARD AQUEDUCT 





Wonders of the World 


UILT at Nimes, France, in 19 B.C., this Roman 
bridge was originally part of an aqueduct 
constructed to carry water from Uzés to Nimes. 
It is one of the noblest memorials of Roman 
architecture and an interesting feature is that 
the masonry is dry-jointed. Along the topmost 
tier runs the channel by which water was 
conveyed, the cement lining being of lime and 
terra-cotta. The structure is nearly 900 feet long 
and reaches a height of 160 feet. The lower 
arches each have a span of over 60 feet and 
a now carry a modern road. 
e N C r | f U a | The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 


indispensable contribution of steel tubes to 


ied U ad P s Te 


AJEL 








Drysdale Split Casing Centrifugal Pumps are made 
to suit all requirements of H.P. and capacity and are 
available in horizontal and vertical types. 


=} ~) 





\ TUBE WORKS I'» 


In addition to our standard ranges we can 
supply pumps to suit customers’ installations and 


For Steel Tubes and Stee! Tube Fabrication © 





: D RYS DA L F & Co. LTD. | BEAD OFFICE: GREAT BRIDGE . TIPTON . STAPFORDSHIRG 
YORE, GLASGOW 


MANUFACTURERS OF 
CENTRIFUGAL, AXIAL FLOW AND ROTARY PUMPS 
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When someone is thinking of wheels te win very probably be thinking of 


Sankey of Wellington. Sankey and steel wheels go together (naturally); so do Sankey and chassis frames, Sankey and 


pressings, Sankey and welding, Sankey and large-scale assemblies. To all of these we bring great resources and a wealth of 


technical skill; and the fact that we are the largest in our field in more ways than one speaks volumes for our ability to 


handle the really big jobs. 


Sankey o weiner 


Joseph Sankey & Sons Ltd., Hadley Castle Works, Wellington, Shropshire. Phone: 4321 Wellington, Shropshire. Grams: Sankey, Wellington, Shropshire. 
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WHITE METAL BEARING 
RECONDITIONING 


How to select 
the right alloys 





Enquiries please to : 


Wheatley ¢, Whiteley 


99, Kirkstall Rd., Leeds, 3 Tel. 31122 


TO RESIST WEAR 





Where abrasion grinds away ordinary metals, where cavitation and 
erosion destroy and where high pressure steam cuts, harder, tougher, wear- 
resistant Wiggin nickel alloys give longer service. 





Abrasion : Cast *S’ Monel is particularly | 
resistant to abrasion and is widely used 5” 
for valve and pump parts and wearing 
sleeves that must withstand wear as well 
as corrosion. 





Cast and machined Monel impellers are widely 
used in steam power and chemical plants, 
When a wear-resisting, wrought metal is 
required, ‘K’ Monel provides the strength 
and hardness needed for pump shafts, 
valve discs, or propeller shafts. 


Erosion : The high resistance of ‘S’ Monel 
to erosion accounts for its extensive use 
in impellers, agitators and valve parts. In 
the most severe service, ‘S’ Monel gives 
three to ten times the life of ordinary 
materials when destructive erosion, abra- 
sion and corrosion are involved. 








In resisting steam erosion, Monel and 
nickel are used at temperatures up tO ‘K’ Monel shafts for saltwater maincirculation ‘K’ Monel pump sleeves fitted to pumps for 
425°C. and ‘S’ Monel up to 510°C. pumps in marine service. reconditioning. 


The choice of materials for corrosion-resistance is a job for the expert. Our Technical Service ‘ ] 
engineers are always ready to give advice on the detailed applications of wrought high-nickel | 


alloys in the light of many years’ specialised experience. “me wens NLUWTS | 


WIGGIN KNOW NICKEL ALLOYS 


Monel is a registered trade mark 


wk Va whi aw 


Resist high and Provide high Protect product Provide electrical Resist Transfer Provide Provide spring 
low temperatures strength properties corrosion heat workability properties 








— HENRY WIGGIN & COMPANY LIMITED + WIGGIN STREET + BIRMINGHAM 16 


steer 
TGA mpiit 


HENEAGE STREET, 
LONDON E.1 


RPISHOPSCATE 7314 











Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. In regular use by 
Government Departments, the Central Electricity Authority, the National 
Coal Board, Chemical Industries, Oil Refineries and Steel Companies 


; Cpe = 


* DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. Tel: DENton 3868/9. Telex: 66-135 
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IN THIS GEOPHYSICAL YEAR —remember 


é 
While CLIPS HAVE ENCIRCLED 


THE WORLD FOR THE LAST 35 YEARS 


Make sure it's genuine—look for the Trade Mark Jubilee 


L. ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 
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Are these hands helping you? 


These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BRISTOL *« GLASGOW 
* SOUTHAMPTON 


¢« BOOTLE + BRIGHTON - 
NEWCASTLE-ON-TYNE 


BIRMINGHAM 
MANCHESTER + 


BELFAST « 
LEEOS + 
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Men who work at 
PRESSURE 


know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It’s 
astonishing how many different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience is unique 
and is at your service. 








Your valve problems are 
our business 


THE 
ON WA AVE; 


COMPANY LIMITED 


BIRKENHEAD CHES. PHONE. BIRKENHEAD 896!1/ 
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go on duty 


The alarm sounds, the great doors slide smoothly back, and 
in seconds the gleaming appliances are on their way to deal 
with yet another outbreak of fire. It is their constant, 
instant response to the demands made upon them, that 
makes Brady Sliding Shutter Doors the regular specification 
for fire stations, police garages, aerodromes, and all types of 
public, commercial and industrial buildings. Made in steel 


or aluminium to proved designs, their robust reliability 
































ensures years of service. They are attractively finished with 








glazed vision or ventilation panels as required, and are easily 
operated by hand, push button, ray, or autopad control. Dial 
Send for illustrated leaflet SD/35. 








Y 





G. Brady & Company Limited, Manchester, 4. Telephone COLyhurst 2797/8/9. 
BRADY FOR EVERY OPENING: BRADY ROLLING DOORS IN STEEL, WOOD AND ALUMINIUM - SLIDING SHUTTER DOORS - GRILLES 


IN STEEL, ALUMINIUM OR NYLON - UP AND OVER DOORS - FIREPROOF DOORS - COLLAPSIBLE GATES - SLIDING DOOR GEAR 


Stowe & Bowden 




















HUTTER ROLLING I 











THE DOORS COMMANDING THE WORLD'S LARGEST SALE— 
London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kons 





For highly stressed Steel Forgings and Castings 
we recommend our BV Vacuum Steel 


Forgings of plain carbon and alloy steels from vacuum degassed ingots 
weighing up to 150 tons, open hearth or electric quality, also of compli- 
cated shape and design, adequately heat treated. 

Intricate Steel Castings for maximum stresses, of high quality plain car- 
bon and alloy open hearth and electric steels, in cast weights of 3 cwts. 


to 400 tons. 
Drop Forgings, Pressed Parts and Seamless Rings 


Frochumer Verein A) 


ir Gusstahlfabrikation AG. BOCHUM 


Representatives for the U. K.: THE STAHLUNION COMPANY LIMITED 


61 Pall Mall, London 8. W. 1. Telephone: Whitehall 5315 (7 lines) 
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Finger-tip control... = —— 
of heavy electrical plant ~ >) ae 


us Sees gS perenne. 




















Leading manufacturers of electric equipment 
for over half a century, British Thomson- 
Houston have since the earliest days been fore- 
most in the development of ‘ finger-tip ’ 
control of heavy electric plant through the 
medium of electro-magnetic contactors. 





| CONTACTOR EQUIPMENT 
BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED : RUGBY : ENGLAND 
on A.E.i, Compony A 5267 
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Dont loos valuable Prodmctien Mis 


FOR DRY CONDITIONS Use 


5 





§ READY FOR USE 
} 


9) 
AFTER 2 HOURS AT “ 
| TEMPERATURE !5° to 20 « 


\ 
\ ~ THE NEW CORROSION RESISTING CEMENT 3 


(3 i rn wer conomons Sappes Time - Saves Money 
~ 











iS READY FOR USE a 
ACTER TTT. Ay 
if i r > AT 


When repairs are necessary this new cement can 
save considerable production time. 





* It has extremely wide chemical resistance and can 
Pa be put into use at times shown when applied 
/ FOR ANY CONDITIONS at the atmospheric temperatures quoted m 
i EAI - f 
\ AFTER 8 HOURS AT 
TEMPERATURE DOWN TO 3 WRITE FOR FULL DET 
MANUFACTURED AND SUPPLIED EXCLUSIVELY IN GREAT BRITAIN BY 
* WORLD PATENTS OWNED BY FARBWERKE HOECHST. A.G 
HEAD OFFICE: EAGLE WORKS - WEDNESBURY - STAFFS | 
TELEPHONE WED 182/_ ~—9 LINES PRODORITE e 
LONDON OFF: ARTILLERY HOUSE - ARTILLERY -ROW - LONDON S.W.1. 





TELEPHONE ABBEY 760! 5 LINES 


Reid 

























Gears 
for 
power 
: transmission 


4 Whether you require an individual custom built gear unit of up to 


subject to a rigid system of inspection, Reid gearing is designed and 320 r.p.m. to 750 r.p.m. 
engineered for efficiency—resulting in more economical operation 
and reduced maintenance. Whenever you need gears and gear units, 
of any size or quantity, call in the specialists—the Reid Gear Co., Ltd. 
4 We also cut gears from customers’ own blanks and we are now able 
: to quote quick delivery on all orders for gears and gear units. 


Write (or "phone Fohnstone 861) for full details. 


ae 
RK e I d Every type—every size—for every need. 


4 3,000 h.p. or the quantity production of small gears for auxiliary Top : 300kW Alternator 
7 drives, the fifty years’ specialised experience of the Reid Gear Com- p> ARE ss transmitting 450 h.p. 
q pany will reduce the cost to the minimum. Precision machined and with speed increasing from 








Right : Turbine Drive transmitting 
550 h.p. with speed reduction 
from 4,000 r.p.m. to 7§ r.p.m. 








THE REID GEAR CO. LTD. LINWOOD Nr. PAISLEY. 
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Gearb 


CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS RITESPEED GEARED MOTORS 
AND REDUCTION GEARS 


fractional to 80 h.p.; ratios up to 80 : I 


standard units (illustrated) ideal for 
floor, wall, ceiling and vertical 


mounting 


flange-mounting, universal and 
co-axial output vertical units also 


available 


Hiratio adaptors provide ratios up 
te°2175 23 


SHAFT 46% 8 
MOUNTED WORM GEARS 
GEAR TO EEUA STANDARD 
UNITS DIMENSIONS 


Publication 157 Publication 5743 





CROFTS (ENGINEERS) LIMITED aia ate: 


POWER TRANSMISSION ENGINEERS 


Belfast, Birmingham. Bristol, — Dublin, Eastern Counties, 
; = » : Glasgow, Ipswich, Leeds, Liverpool, London, Manchester, 
Head Office: Thornbury, Bradford 3, Yorkshire Newcastle, Northampton, Nottingham, Sheffield, Stoke-on- 
: 3 : Trent 

Telephone: 65251 (20 lines) Telegrams: “‘Crofters Bradford Telex” Telex 51186 REPRESENTED THROUGHOUT THE WORLD. 
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FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 


CROFTS RADIATION 
WORM REDUCTION GEARS 


fractional to 400 h.p.: ratios up to 100 : I 





% a first class, high efficiency speed reducer 


% inverted (overdriven) and vertical units, too 


% all types available as complete worm geared motors 











UNIVERSAL MULTISPEED 
MOUNTING 2, 3 & 4 SPEED 
WORM REDUCTION | REDUCTION 
GEARS GEARS 


Publication 57] Publication 358 








. 
. 
Makers of GROFTS (ENGINEERS) LIMITED 
Clutches, Conveyor drives, Couplings of all types, Double helical ~ - 
gear units, Fabricated steelwork, Geared motors, Hydraulic POWER TRANSMI S S I ON EN G I N E E R S 
couplings, Iron, steel and non-ferrous castings, Machine-cut " 
gears of all types, Motorised rollers, Patent Taper-flushbushes, Head Office : Thornbury, Bradford 3, Yorkshire 
Plummer blocks, Shaft-mounted gear units, Special Machinery 
drives, Spiral bevel gear units, Turbine gears, V-rope Drives, Telephone : 65251 (20 lines) Telegrams: “Crofters Bradford Telex” Telex 51186 


Variable speed drives, Worm reduction gears 


ors 
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chicidre 


Industrial Burners 


The FIRST Self Proportioning 
OIL BURNER Made in Gt. Britain 


ONE HANDLE iia - AIR VALVE 
controls both at point of 

oil and air discharge 
at constant gives a 5:1 


proportion NOW made with OIL VALVE STROKE turn down 
infinitely variable ratio 
by two adjustments only 


Design and Execution of Complete Installations. 


Schieldrop Industrial Burners cover a wide range of types to suit all 
normal needs. Designs gladly submitted for any type of Burner to 
special requirements. Schieldrop Burners save tons of fuel, and 
quickly prove to be a most profitable investment and a_ highly 
efficient productive unit. Send for catalogues and full details of 
operating results. 


* Schieldrop . ..... 


STOTFOLD - BEDS. Tel. 414 (3 lines) 


LONDON OFFICE : 2, 3 & 5 STUDIO PLACE, KINNERTON STREET, S.W.1. Tel. SLOANE 0658 
SOUTH WALES OFFICE : 11/12 WIND STREET, SWANSEA. Tel. SWANSEA 4951 

MANCHESTER OFFICE : 32 DEANSGATE, MANCHESTER. Tel. BLACKFRIARS 3851 

BIRMINGHAM OFFICE : 17 WELWYNDALE ROAD, SUTTON COLDFIELD, BIRMINGHAM. Tel. ERDINGTON 2772 
SCOTTISH OFFICE : 6 CARRUTH DRIVE, KILMACOLM, RENFREWSHIRE. Tel. KILMACOLM 279 
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ROBERTSON THAIN 


Specialists in Ventilation Schemes for more than 30 years 














If you have 
not already 
received your 
copy of the 
Robertson 
Ventilation 
Data Book— 
write to us 


today. 


Robertsonridge ventilators are designed to provide a long and continuous 
exhaust area at the ridge of a roof and are capable of removing rapidly large 


‘volumes of smoke and heat. 


They are unobtrusive extractors which blend well with modern building lines 
and the standard range offers sizes from 6 in. to 48 in. throat width supplied 
with, or without, damper control. 

Dampers can be operated manually at floor level by means of a hand winch or 
can be electrically actuated. When electrically operated the dampers may be 
thermostatically controlled to open, or close, automatically in the event of fire. 
Robertsonridge ventilators are mounted on the highest point of a building to 
obtain maximum benefit from ‘stack action’ and their exhaust capacity 1s 
unimpaired by wind blowing from any direction. 

Robertsonridge ventilators are fitted easily and ECONOMICALLY to ridge 
purlins and on any type of roof covering; no additional supporting framework 
or flashing is necessary. 

Robertsonridge ventilators are manufactured from Protected Metal which 
ensures long service, free from maintenance, under all conditions. 


IS A ROBERTSON VENTILATOR FOR EVERY REQUIREMENT 





Sales Offices: BELFAST - BIRMINGHAM - CARDIFF - EXMOUTH - GLASGOW - IPSWICH « LIVERPOOL - LONDON » MANCHESTER - NEWCASTLE - SHEFFIELD 


ROBERTSON THAIN LIMITED 


ELLESMERE PORT - WIRRAL - CHESHIRE 
Telephone : Ellesmere Port 3622-9 Telegrams: ‘‘Robertroof’’ 


Associated Companies or Agents in most countries throughout the world 





V2 
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2. Wh Ge Oe be ee oe ee 


S rc 


From Napoleon to Elizabeth I 


The founder of this Company :mvented and manufactured the first chain 
cable ever to be used for the mooring of ships ; this was in 1806. 
From 1808 until 1916 the Company unbrokenly, year by year, was awarded the contract 
for the British Admiralty chain cable requirements. 
Today, Brown, Lenox & Co. Ltd. is known all over the World as one of 
the leading firms specialising in the design of moorings—and in the manufacture 
of the components of which a mooring is made up. 
The Company operates one of the very latest types of automatic 
machines for the production of high tensile electric flash butt 
welded steel chain cable. Chain cable is made in sizes 
up to those suitable for mooring the 


The following publications are available: largest vessels afloat. 


@ MOORINGS AND BUOYS (32 Pages) 

@ BLeCO MOORING AND SHIPS CHAIN CABLE (8 Pages 

@ BLaCO HIGH TENSILE STEEL CHAIN CABLE (Leaflet (lta Wg 

@ SHIPS CHAINS, ANCHORS & ANCILLARY GEAR (16 Pages) Brow Le eno 
WS ¥: o 


Illustration by courtesy of the Trustees of the National Maritime Museum. 
































Copies of any, or all, of these publications will be sent free of charge, and 


postage paid. 


BROWN, LENOX & COMPANY LIMITED 


Associated Company: Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 


An announcement by the Marine Division of 
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The quality of engineering in WOODS propeller 
fans means lasting reliability and economy from 


long service. Remember, WOODS are the 
world’s most widely used fans, chosen internationally 
for performance and quality. 


DELIVERIES FROM STOCK FROM ALL G.E.C. BRANCHES 
Write for Publication V1220, it should be on your files. 


wooDs 


propelier fans 


WOODS OF COLCHESTER LTD., BRAISWICK WORKS, COLCHESTER 


An associate company of The General Electric Co. Ltd. of England. 


FAN ENGINEERS AT THE FOLLOWING BRANCHES}: ABERDEEN, BELFAST, BIRMINGHAM, BRISTOL, 
CARDIFF, EDINBURGH, GLASGOW, LEEDS, LEICESTER, LIVERPOOL, LONDON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD. 
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Better than New 
with a.... 






BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 


We also make Stainless and Bronze for 
other applications. 


CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Groms: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 























SdSOduNd TW 


lef Tel. Hayle 3213 











Powerful, 
Positive, 


TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work. 


The illustrations show a 
typical application. The 
Reid Gear Co., Ltd., re- 


q 

sitive and 
trustworthy clutch unit 
for their two-speed re- 
duction gear, to — 





enormous ort 
applied in actuating the 
emorgency siuvice gate on 
a H lectric 


Project. The features mentioned above qualify 
Taylor Clutches to satisfy such exacting de- 
mands they constitute the 


because very 
ingredients of strength and a . 
choice was a Taylor Multiple Disc be 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON °- LANCS. 
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strain 





gauges 








Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and LIQUID 

strains in all types of structures and machines. The electrical EXPANSION 
resistance strain gauge consists of a grid of fine wire bonded to THERMOMETERS 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings Where accuracy over any suitable range between 
of the strain being measured. a temperature—240°F and 500°F (or centigrade 
Tinsley strain gauges are available in various designs & equivalents) is required this fully compensated 


materials to meet individual requirements within three é 
broad temperature ranges :— Thermometer is highly recommended. 


Standard strain gauges . ee See os oe wp 
Shediuah tomhe me Send for illustrated Catalogue of full range. 


High temp. gauges " 
A range of measuring instruments can be supplied for KaeeTint inn Ae 
indicating and recording static strains. pies 


Write for Lists 210 and 210A, giving full porticulars of Tinsley strain gouges and 
associated measuring apparatus. 
THE ACCURATE RECORDING INSTRUMENT CO., «« ARIC” WORKS, WINDSOR AVENUE, 
H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 MERTON, LONDON, S.W.19 PHONE: LIBERTY 5661-63 


Telephone: ADDiscombe 6046-7-8 











OIL FUEL BURNING 
EQUIPMENT 


The demand for Thornycroft Oil Fuel 
Burning Equipment for Marine installations 
continues to increase. 

With over forty years of experience and the 
results of continuous experiment and research 
we are able to offer oil fuel burning equip- 
ment which is highly efficient, economical and 
safe, and like all Thornycroft productions, a 
good engineering job. Up to 3,500 seconds 
fuel oils can be burned cleanly and efficiently. 
Shown here is one of the Combustion Control 
panels which form part of the Thornycroft 
Oil Burning system in the Queen Mary. 


For particulars of Marine equipment write for 


publication SEB.89A which includes a ques- 
tionnaire for completion and return to us. 


JOHN d. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 








Artists in Corrosion 
kesisting Sted 
Castings 


e ALLOY STEELS 

e CARBON STEELS 

e HEAT RESISTING STEELS 

@ STAINLESS STEELS 

e CORROSION RESISTING STEELS 


All castings can be machined 
in our modern machine shops 










LAKE & ELLIOT, LTD., 


BRAINTREE ~- ESSEX 
TELEPHONE: BRAINTREE 1491 











FROM 
THREE 30 DIAMETER 
OVERFLOWING 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the to a 
successful conclusion. 

Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


C ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 
Telephone: WATerloo 7044 


Branches: 93/4 BROAD STREET, BIRMINGHAM [5 Telephone: Midland 1762 


ARTESIAN WELLS aut 
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KONTITE 


The World’s Finest 
Pipe Fittings 


All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade. 


Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 
up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
Phone: 304! ° Grams: *‘Kontite"’ Bolton ° Telex No. 63-186 








HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 


fe Rubber Components for the °::::::::": for SCRAP METAL 











more Exacting Applications °::::::: .:: 


Our wide experience in the field of precision 


isietiiGind rubber engineering qualifies us to advise on the 


rubber compounds and design of components 


to meet the more exacting applications. 











Our plant is fully equipped to deal with bulk production, as well 
as smal! quantity requirements for prototype and development work. 
Designers and Engineers will be interested in our new publication, 
“Syntheticand Natural Rubbers and their Uses'-copy sent upon request. 
High Grade Rubber Mouldings and Extrusions , ‘O” Rings 
Seoils * Bushes ~- Grommets ~* Diaphragms ~* Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 





The BEFASH 3 
A small metal Baling Press specially designed for handling 
TIN CANS, DRUMS, STAMPING WASTE, SWARF, 
NON-FERROUS SCRAP, WIRE, etc. 

Write for Leaflet 10/3 


Note these outstanding features— 
% ALL ELECTRIC OPERATION 
%* PUSH BUTTON CONTROL 
* NO FOUNDATIONS 















































































































































sneeDUED ALD. AMD A.L.S. THE PLANTERS ENGINEERING CO. LTD. 


PRECISION RUBBERS LIMITED . BAGWORTH - LEICESTER 14, Craven Road, London, W.2. Tel: AMBassador 3295/6. Cables: Veloces, Padd, London 


Phone: BAGWORTH 241/2/3 
Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 

















. 19, 1958 THE 


More 
accurate 


than human 
skill 


Hydraulic 
Control of motion 





Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 
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THE MODERN EASY WORKING 
LIGHT-WEIGHT GEARED BALL 
BEARING SCREW LIFTING JACK 
TYPE B.B. 140. 
CAPACITIES 15-75 TONS 


Write for 
list B.B.2/1 








RYLAND STREET WORKS, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Grams: ‘OLDENS, B’HAM.’ 


(LIFTING APPLIANCES) 7D 3 


eer 
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AUTOMOTIVE PRODUCTS 
COMPANY LIMITED 


LEAMINGTON SPA, 
WARWICKSHIRE 


Regd. Trade Marks: 
‘PUROLATOR’ 
‘MICRONIC’ 





A COMPLETE RANGE OF 


Em ‘Micronic’ OIL FILTERS 


Purolator Micronic oil filters provide 
complete protection for your engine. 
By removing even the smallest particles 
of harmful dirt, they drastically reduce 
the rate of engine wear. 


The construction of the ‘Micronic’ 
element ensures that the largest possible 
filtering area is packed into the available 
space, thus providing longer life. 


A relief valve allows the oil to con- 
tinue flowing if the element is allowed 
to become completely choked. 


Both external pipe and direct pad 
mounting types (as illustrated) are 
available for ali sizes of engine. 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £25 10s. 4-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 





Dec. 19, 1958 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 
Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of t-page 
(12 column inches) and upwards, e.g., j-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


“*Run-on ” and “* Semi-displayed *’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;~Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed ’ 


"and “‘ illustrated '’ advertisements by noon 





PUBLIC APPOINTMENTS 


MINISTRY OF LABOUR AND 
NATIONAL SERVICE 


UNESCO 
PROFESSOR OF HYDRAULICS—INDIA 


Applications are invited for an appointment under 
UNESCO’: Programme of Technical Assistance 
to underdevelo countries, as PROFESSOR OF 
HYDRAULICS, DAM CONSTRUCTION AND 
IRRIGATION at the Poona Engineering College, 
India. Will be required to teach hydraulics and dam 
construction to post-graduates for M.Sc. Degree and 
also to set up a new Hydraulics Laboratory, for 
which a building has been prepared and the equip- 
ment ordered. Must have a higher Degree in Civil 
Engineering with Hydraulics as the main subject. 
Specialised knowledge of soil ‘mechanics, water 
power engineering and hydraulics as applied to 
design and construction of dams and both University 
teaching and practical experience on dam projects 
essential. Should also have done some original 
research. Duration one year, with possibility of 
renewal for further two years. Salary £3125 per 
annum, plus generous allowances (minimum £600 
per annum; family allowances in addition), all 
tax-free. Free return passages for appointee, wife 
and dependent children. 

For further information and application forms, 
write to Ministry of Labour and National Service 
(E.9), 26-28, King Street, London, S.W.1, quoting 
B9/UNE/351/IND. £942 


COUNTY BOROUGH OF 
BOURNEMOUTH 


MUNICIPAL COLLEGE OF TECHNOLOGY 
AND COMMERCE 
DEPARTMENT OF MECHANICAL 
ENGINEERING 





LECTURER 


LECTURER required in the Mechanica! Engineer- 
ing Department, to teach Mechanical Engineering 
subjects to the standard of the A2 year of the Higher 
National Certificate and of Part I] London B.Sc. 
( -). : 
oo should have a Degree or equivalent 
qualification and teaching experience. 

Salary in accordance with the Burnham Technical 
Scale, 1956 : Lecturer, £1200 by £30 to £1350. 

Further particulars and application forms obtain- 
able from W. R. Smedley, Chief Education Officer, 
Town Hall, Bournemouth. E942 





UNIVERSITY OF LEEDS 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 


LECTURER 


are invited for appointment as 
LECTURER or ASSISTANT LECTURER in the 
Department of Electrical Engineering ; duties will 
include teaching and research in microwave engineer- 
ing. Salary on scale £900 by £50 to £1350 (efficiency 
bar) by £75 to £1650 a year for a Lecturer, or within 
range £700-£850 a year for an Assistant Lecturer, 
according to age, qualifications and experience. 
Applications (three copies), stating date of birth, 
qualifications and experience, together with the 
names of three referees, should reach the Registrar, 
The University, Leeds, 2 (from whom further par- 
ticulars may be obtained), not later than 12th January, 
1959. ‘ 


UNIVERSITY OF NOTTINGHAM 


DEPARTMENT OF CIVIL ENGINEERING 


SENIOR RESEARCH ASSISTANT 


Applications 





Honours Graduates in Engineering are invited to 
apply for appointment as SENIOR RESEARCH 
ASSISTANT for work on a research contract involv- 
ing some soil mechanics. Candidates may read for 
Higher Degrees. Lecturers’ salary scale £900 by 
£30 to £1300, with membership of Universities 
Superannuation Scheme and family allowances. _ 
Conditions of appointment and form of application, 
which should be returned by 10th January, 1959, from 

Registrar. E9445 


PUBLIC APPOINTMENTS 


UNIVERSITY OF MANCHESTER 
CHAIR OF NUCLEAR ENGINEERING 


Applications are invited for the CHAIR OF 
NUCLEAR ENGINEERING which has been 
instituted in the Department of Engineering of the 
Faculty of Science. Salary not less than £2300 per 
annum. Membership of the F.S.S.U. and Children’s 
Allowance Scheme.—Applications (one copy only) 
should be sent not later than January Ist, 1959, to 
the istrar, the University, Manchester, 13, from 
whom further particulars may be obtained. E' 


CITY OF SHEFFIELD 


WATERWORKS DEPARTMENT 


SENIOR TECHNICAL ASSISTANT 





 memammaas of SENIOR TECHNICAL ASSIST- 
ANT. 


Applications are invited for the above appoint- 
ment (Special Classes Grade, £910 by £40 to £1030) 
on the permanent staff of the Waterworks General 
Manager and Engineer (J. Noel Wood, M.I.C.E.). 
Commencing salary £910 or £950, according to 
qualifications, ability and experience. 

Applicants must be University Graduates or have 
passed Parts I and II of the examination of the 
Institution of Civil Engineers and in each case to 
have had at least five years’ experience (including the 
period spent on theoretical training). 

The post is superannuable and the successful 
applicant will be required to pass a medical examina- 
tion. 

Housing accommodation available if required. 

Applications, stating age, education and training, 
qualifications, present and past appointments (with 
dates and salaries), and quoting the names and 
addresses of two referees, should reach the under- 
signed not later than the 17th January, 1959. 

HEYS, 

Town Hall, Town Clerk. 

Sheffield, 1. E9417 





MINISTRY OF SUPPLY 


ARMAMENT RESEARCH AND 
DEVELOPMENT ESTABLISHMENT 


APPOINTMENTS 


Armament Research and Development Establish- 
ment, Fort Halstead, Sevenoaks, Kent, requires 
PHYSICISTS, ELECTRONIC, ELECTRICAL and 
MECHANICAL ENGINEERS, for work on guided 
weapons and fire control systems; PHYSICAL 
CHEMISTS for explosives phenomenology ; 
METALLURGISTS for problems in physical 
metallurgy. Appointments in Grade (a) SENIOR 
SCIENTIFIC OFFICER (minimum age 26, at least 
3 years’ post graduate research experience), or (b) 
SCIENTIFIC OFFICER, Ist or 2nd Hons. gree 
or equivalent. Salary ranges: (a) £1130-£1330; 
(b) £595-£1050 (male, in provinces). Rates for 
women same by 1961. Superannuation under 
F.S.S.U. Opportunity for those under 31 to compete 
for pensionable posts. Candidates should indicate 
fields of work in which interested. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A454/8A). E9421 





COUNTY BOROUGH OF 
BRIGHTON 


WATERWORKS DEPARTMENT 
CHIEF ASSISTANT ENGINEER 


CHIEF ASSISTANT ENGINEER, Grade A.P.T. 
V (£1175 by £50 to £1325). 

Good experience required in general Waterworks 
construction, and must hold University Degree in 
Civil Engineering and/or Corporate Membership of 
either the Institution of Civil, Mechanical or Muni- 
cipal Engineers. The appointment is superannuable, 
terminable by one month's notice on either side and 
subject to medical examination; 50 per cent. of 
removal expenses refunded. 

Application forms from Waterworks Engineer, 
12, Bond Street, Brighton, 1, to be returned to him 
suitably endorsed by 31st December, 1958. 

W. O. DODD, 
Town Clerk. 


E9418 


Town Hall, 
Brighton, |! 
6th December, 1958. 


PUBLIC APPOINTMENTS 
NATIONAL COAL BOARD 


DURHAM DIVISION 


AREA CENTRAL WORKSHOPS 
MANAGERS 


Applications are invited for the above posts in 
Nos. 2 and 4 Areas of the Division. The workshops 
of the former are near Houghton-le-Spring, and of 
the latter at Tursdale, near Ferryhill. 

The No. 2 Area appointment will carry a salary 
of up to £1750; that in No. 4 Area will be within 
the range £1050/£1600. The starting salaries will 
be in accordance with the qualifications and experi- 
ence of the successful candidates. 

The number of men employed in the No, 2 Area 
workshops is about 600, and in No. 4 Area, 400. 
The works are engaged mainly on the overhaul and 
repair of electrical and mechanical coal mining plant 
and machinerv. 

Candidates should have a general engineering 
background and preferably have some knowledge 
and experience of mining plant and equipment. They 
must be conversant with the repair of wagons to 
main line standard. Experience in the heavy repair 
of steam and diesel locomotives is essential for the 
No. 2 Area post and desirable for that in No. 4 Area. 
Candidates for No. 2 Area must have a knowledge 
of iron and brass foundry technique. Both posts 
require persons capable of supervising the overall 
working and administration of the shops to achieve 
and sustain the maximum throughout of planned 
overhaul and jobbing work and of maintaining the 
required standards of workmanship and good 
personal relationships. The possession of a Higher 
National Certificate in Mechanical and/or Electrical 
Engineering or equivalent is essential. 

Applicants should reply within 7 days, quoting 
SG/290/3(78) for No. 2 Area, and SG/290/4(78) for 
No. 4 Area (submitting separate applications for 
each vacancy if they are competing for both), and 
giving full details of age, education, qualifications 
and experience to N.C.B., 7, Side, Newcastle upon 
Tyne, 1. E9429 


CITY OF CARDIFF CORPORATION 
WATERWORKS 
LLANDEGFEDD WATER SCHEME 
APPOINTMENTS 





Applications are invited from suitably qualified 
persons for the following temporary appointments 
(superannuable) in connection with the proposed 
Liandegfedd Water Scheme of the Corporation. 

(a) RESIDENT ENGINEER, to take charge of 
design and construction work under the Consulting 
Engineer for river intake works, large pumping plant, 
large diameter mains and treatment plant dealing 
with 15/20 million gallons of water per day. Candi- 
dates must be Corporate Members of the Institution 
of Civil Engineers and have had considerable experi- 
ence in charge of similar works. The commencing 
salary of the appointn.ent will be £1750 per annum, 
and the Engineer appointed will be required to reside 
near the site in a house to be provided by the Cor- 

ration. 

(b) JUNIOR ASSISTANT ENGINEER, to work 
under the Resident Engineer. Candidates must either 
be Corporate Members of the Institution of Civil 
Engineers or have qualifications exempting them 
from Sections “A” and “B” of the Associate 
Membership examination. The commencing salary 
will be £750 per annum. 

Further information and conditions of service 
concerning these appointments may be obtained from 
the Water Engineer, City Hall, Cardiff. Applications, 
together with the names of two referees, should reach 
the undersigned in envelo appropriately endorsed 
not later than Monday, 12th January, 1959. 

S. TAPPER-JONES, 
Town Clerk. 

City Hall, 

Cardiff, 
December, 1958. 


CIVIL SERVICE COMMISSION 
CIVIL ENGINEERS 


Pensionable posts for men and women aged 25 
and under 35 on January Ist, 1958 ; extension for 
regular Forces service, Overseas Civil Service, 
established Civil Service, and temporary Govern- 
ment service as Civil Engineer. Candidates must 
have ach-‘eved Corporate Membership of Institution 
of Civil Engineers or passed examinations necessary 
for attaining Corporate Membership. Men’s starting 
salary from £755 to £1085. Maximum (London) 
£1250. Promotion prospects. : 

Write, Civil Service Commission, 30, Old Burling- 
ton Street, London, W.1, for application form, 
quoting $64/58. E9412 


E9434 





PUBLIC APPOINTMENTS 


NATIONAL RESEARCH COUNCIL, 
OTTAWA, CANADA 


RESEARCH POSITIONS 


oe noes = Council of Canada, 
awa, Division o wilding Research, has 
RESEARCH POSITIONS offering unusual oppor- 
tunities for the development of fundamental studies 
in relatively new fields. These include field and 
laboratory studies of heat and moisture transfer 
processes in the ground ; investigation of combined 
heat conduction and moisture movement in building 
materials. Well-equipped heat and moisture transfer 
laboratories are available. 

Education required : Honour Bachelor or Master 
Degree in Physics, Engineering Physics, or Mech- 
anical Engineering. Knowledge of mathematics of 
diffusion and experience in heat transfer analysis are 
desirable. 

Salary will depend on qualifications. 

Please reply, giving full details, to the Employment 
Officer, National Research Council, Sussex Drive 
Ottawa, 2, Canada. : 


Please quote BR-219. F945] 





ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


ALDERMASTON, BERKS 
ENGINEER (MAIN GRADE) 


ENGINEER (Main Grade) required by the Atomic 
Weapons Research Establishment, Aldermaston, 
Berks. To be responsible for the engineering design 
of electronic and electro-mechanical equipment to 
Suit production and Services requirements on the 
basis of information supplied by the Research and 
Development Laboratories. To arrange for the 
issue of information to contractors and inspectorates 
and advise them in the early stages of production. 

_A_ recognised engineering apprenticeship and 
either A.M.I.E.E. or A.M.I.Mech.E., or equivalent 
qualifications, are required. Previous experience in 
this class of work is desirable. 

Salary : £1300-£1740. 

Contributory superannuation scheme. A house or, 
alternatively, substantial assistance with house 
purchase, will become available for married officers 
living beyond daily travelling distance. 

Postcards for application forms to the Senior 
Recruitment Officer at above address. Please quote 
ref. 2101/25. E9410 





SOUTH WARWICKSHIRE 
HOSPITAL GROUP 


STRATFORD-ON-AVON HOSPITAL 


SENIOR ENGINEER 


SENIOR ENGINEER (non-resident) required 
(beds—163 hospital and 80 Part III). Will also super- 
vise services at nearby Monroe Devis Maternity 
Home (24 beds) and Children’s (Recovery) Hospital 
(40 beds). Salary scale £655 by (5) £25 to £780. 
Responsible to Superintendent Engineer for main- 
tenance of engineering equipment and _ buildings. 
Should hold Second Class Certificate of Competence 
(M.O.T.) or approved equivalent ; have served a 
recognised apprenticeship ; sound experience in 
maintenance and operation of steam boiler plant, 
electrical equipment, heating and hot water supplies 
and control of staff.—Applications, with three 
referees, to Group Secretary, 50, Holly Walk, 
Leamington Spa, 10 days after appearance of this 
advertisement. E9438 





NATIONAL RESEARCH COUNCIL, 
OTTAWA, CANADA 


The National Research Council of Canada, 
Ottawa, Division of Building Research, offers OUT- 
STANDING OPPORTUNITIES for research into 
aspects of heating and air-conditioning, including 
(1) the investigation of heat and moisture flow and 
air leakage in building components, such as walls, 
windows and roofs ; (2) investigations on the thermal 
performance of chimneys as a basis for improved 
standards. Extensive large scale laboratory facilities 
are available. 

Education required: Bachelor Degree 
honour standing in Mechanical Engineering. 

Salary will depend on qualifications. 

Please reply, giving full details, to the Employment 
Officer, National Research Council, Sussex Drive 
Ottawa, 2, Canada. . 

Please quote BR-218. 


with 


E9452 
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PUBLIC APPOINTMENTS 


THE ENGINEER 


PUBLIC APPOINTMENTS 








ENGINEERS 


are required by the Atomic Energy Authority in its design offices at Risley, 
Warrington, to undertake individual design work of a high standard or to lead 
small teams of draughtsmen, and to give assistance at sites during construction and 
commissioning. 


(a2) NUCLEAR CHEMICAL PLANT AND 
FUEL ELEMENT PLANTS— 


design and specification of both conventional and radioactive chemica: plants and 
laboratories involving the use of chemical engineering techniques ; design of 
equipment for casting, heat treatment, remote handling, welding and automatic 
contro! problems requiring special materials. (Ref. 2803/J.1.) 


(b) MECHANICAL POWER SERVICES— 


design and specification of boiler and compressor plant and associated pipework ; 
installation of diesel engines. (Ref. 2804/J.1.) 


(c) REACTOR DESIGN— 


design of nuclear reactors involving power plant layout, boilers and heat 
exchangers, steam and feed water pliant. mechanical handling, instrumentation, 
centrifugal or axial fans, variable speed drives, centrifugal pumps, pressure vessels, 
heating and ventilation, machine tool and general machine design. (Ref. 2805/J.1.) 


(d) ELECTRICAL ENGINEERING— 


specification of switchgear and cabling, and targe and 
(Ref. 2806/J.1.) 





layout of E.H.T. systems ; a - 
small rotating machines ; H.T. and L.T. factory distribution 


(e) INSTRUMENTS— 


design and application of measurement and control systems in the field of indus- 
trial instrumentation as applied to extensive chemical plants and unique processes 
for the treatment of radioactive materials, and to prototype and testing reactors 
(Ref. 2807/J3.1.) 


Salary for these posts between 





£880 and £1270 





Applicants must have served a recognised engineering apprenticeship and 
possess at least an H.N.C. or equivalent in an appropriate subject. Comparabie 
training in lieu of apprenticeship will be accepted for Instruments posts. Good 
design experience in one or more of the fields outlined is essential, whilst graduate 
membership of a senior engineering institution would be an advantage. 


DRAUGHTSMEN 


are also required on the above projects, which provide opportunities to gain 
experience and promotion on interesting and vital work in connection with the 
development of nuclear energy. (Ref. 2808 J.1.) 


Salary for these posts between 


| £555 (at age 21) and £865 


Applicants must possess an O.N.C. or equivalent in an appropriate subject and 
have at least three years’ workshop experience. Drawing office experience in one 
or more of the fields outlined is desirable. 








Contributory Superannuation. Staff housing scheme. 
Send postcard for application form, quoting appropriate reference, to : 


Recruitment Officer, 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 
INDUSTRIAL GROUP HEADQUARTERS, 


RISLEY, WARRINGTON, LANCASHIRE. 


ASSISTANT DESIGN 


£9426 

















TENDERS 





EDUCATIONAL 











INDIA STORE DEPARTMENT 


SCREW THREAD GAUGES AND 
SETTING PLUGS 
The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the supply of : 
SCREW THREAD GAUGES AND SETTING 
PLUGS for Unified and British Standard Threads 
of Various Sizes, Types and Grades—1666 Nos. 
Please quote reference No. 17528/GNK/HAL. | 
The Tender forms with schedules and specifications 
which are returnable on Thursday, 15th January, 
1959, may be obtained from the above office (C.D.N. 
Branch) on payment of a fee (which is not refund- 
able) of ten shillings for each Tender.—Applications 
for Tenders should clearly state the reference 
numbers of the tenders required. E 








EDUCATIONAL 


A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. $i 148-page prospectus free 











uccesses. j 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. 


Ell4e6 


RESEARCH FELLOWSHIP AT THE 
ROAD RESEARCH LABORATORY, 
HARMONDSWORTH, MIDDLESEX 


SPONSORED BY 
THE REES JEFFREYS ROAD FUND 


The Rees Jeffreys Road Fund invite applications 
for a FELLOWSHIP tenable at the Traffic and 
Safety Division of the Road Research Laboratory, 
Harmondsworth, Middlesex, for a period of two 
years. The Fellow would be required to work on 
the following project : 

“To study either (a) the effect of layout of roads 
on vehicle operating costs, or (b) to study road 
traffic in selected New Towns.” 

Candidates should hold a Ist or 2nd Class Honours 
Degree or an approved qualification in economics, 
physics or engineering. The grant associated with 
the Fellowship would be about £2000 to cover a 
two-year period (inclusive of subsistence, travelling, 
&c.) according to circumstances. 

Closing date : 19th January, 1959. 

Applications should be addressed to : Director of 
Road Research, Road Research Laboratory, Har- 
mondsworth, Middlesex. E9424 





COMMONWEALTH OF AUSTRALIA. 
AUSTRALIAN DEFENCE SCIENTIFIC SERVICE. 


ENGINEERS 
FOR ROCKET DEVELOPMENT 


Applications are invited for positions of 
EXPERIMENTAL OFFICER, GRADE I, 
at Weapons Research Establishment, near 


Adelaide, South Australia 
SALARY : 

£966/ £1416 (Australian Currency) 
DUTIES : 


Associated with a group responsible for 
the design, development and launching 


of special purpose rocket propelled 
vehicles. 

QUALIFICATIONS : 
Degree or Diploma in Mechanical, 


Electro-mechanical or Aeronautical 
Engineering fields. 

Applications from persons who 
expect to obtain the required qualifica- 
tion by the end of the present academic 
year will be considered. 


Whilst the positions are classified as 
temporary, the tenure of employment is not 
limited and after a _ specific period, 
appointees will be able to apply for entry 
to the Commonwealth Superannuation 
scheme. 

First-class Sea/Air fare for the appointee 
and dependents (wife and dependent 
children) will be paid under specified con- 
ditions by the Commonwealth 

Assistance will be given in obtaining 
housing accommodation. Application forms 
obtainable from : 

Senior Representative (A.V.12/8), 
Department of Supply, 
Australia House, 
Strand, 
London, W.C.2, 
with whom applications should be lodged by 
19th January, 1959 


£9443 














| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A MAINTENANCE ENGINEER is required 
for the London area by a well-known group of com- 
panies. He must be an experienced and qualified 
engineer (30-40) and will be responsible for prepara- 
tion of preventive i hedul super- 
vision and control of engineering services and main- 
tenance of building, plant and machinery. The 
salary is in accordance with qualifications and expe- 
rience. Apply, giving full details of age, qualifications 
and experience.—-BOX No. E9427, ** The Engineer.” 








e x 


ALFRED HOLT AND CO. 
THE BLUE FUNNEL LINE 


Invite applications for the position of 
SUPERINTENDENT ENGINEER 
New Construction 

The successful candidate will assume respons- 
ibility under the Chief Superintendent Engineer 
for the engineering aspects of ships building and 
projected including calculations, specifications, 
layout, building progress and trials. 

Candidates must have considerable previous 
marine engineering experience and qualifications 
equivalent to an Honours Degree in Mechanical 
Engineering, or an extra First Class M.O.T. 
Certificate. Applicants between the ages of 
30-38 will be preferred. appointment is at 
the Company’s Head Office in Liverpool, and 
residence in that area will be necessary. 

Applications, which will be treated in con- 
fidence, should be accompanied by two names for 
reference purposes. Suitable candidates will be 
asked to attend a preliminary interview at Liver- 
pool when terms and conditions of employment 
will be discussed. 

Applications should be addressed to ALFRED 
HOL AND CO., INDIA BUILDINGS, 
LIVERPOOL 2, marked “ Superintendent 
Engineer.” 

E9371 a 





BEECHAM OVERSEAS, LTD., have a vacancy 
for an EXECUTIVE ENGINEER in the Develop- 
ment section at their warters in West London. 
The successful applicant id have a recognised 
qualification in either mechanical, plant, production 
or chemical engineering. The position is an interest- 
ing and attractive one covering a wide field of tech- 
nical develop in c i with buildings, 
plant layout and plant installations relative to the 
production of medicinal, toilet and beverage products 
overseas. Applicants should be between the 

group 25-35 and be prepared to increas> their tech- 
nical know edge by further study and if necessary by 
attending classes approved by the company.—Apply 
in writing only, giving full details of , Qualifica- 
tions and experience to the Personnel Controller, 
Beecham Group, Ltd., Beecham House, Great 
West Road, Brentford, Middlesex. E9379 a 
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COMPANY MEETING 


HEENAN GROUP 
LIMITED 


MR. CHARLES HILL’S REVIEW OF 
ACTIVITIES 











The 56th annual general meeting of Heenan Group, 
Limited, was held on December [Sth at Worcester 
Engineering Works, Worcester, Mr. Charlies L. Hill, 
the Chairman, presiding 

The following is an extract from his circulated 
statement :— 

The Group net profit, before taxation, of £419,481, 
compares with £496,062 last year. After deducting 
taxation of £250,167 against £274,199, the net profit 
of the a is £169,314, which compares with 
£221,845 in 1957. 

Against a background of less buoyant conditions 
and strong competition for the available business in 
the export markets, the overall intake of orders by 
the Group Companies during the year was well main- 
tained, ending with a balance of £4,500,000 compared 
with £5,000,000 at the start of the year. There has, 
however, been a marked falling off in new orders, the 
downward trend starting in June 1958 with the low 
point being reached in the first month of the current 
financial year, since when there has been some 
improvement. 

Due to the orders in hand, the level of output of 
the Group factories for the first nine months of the 
current financial year is not expected to show any 
appreciable fall, but activity in the last few months 
will depend upon improvement in the rate of new 
orders. 

Falling profit margins in the last few years have 
been largely the result of increasing costs which have 
been offset by the benefits arising from capacity 
production, but more recently profits have been 
subjected to the pressure of severe competition, par- 
ticularly in the overseas markets. The lower protits 
for the year are, in fact, the result of a fall in profit 
margins and do not reflect a falling off in activity 
during the year. Unless we are able to make other 
economies in working costs, these profit margins wil! 
be further affected by the recent national wage 
increase in the engineering trades which cannot be 
recovered by higher prices if we are to keep out trade 
in the export markets. 


SUBSIDIARY COMPANIES’ ACTIVITIES 

Turning to a brief review of the ————— of the 
subsidiary companies—-Heenan and Froude, Limited. 
Having regard to the high total of sales in the Engine 
Test Plant Section in the past ten years, the demand 
for special plant has kept up extremely well. 

The Eddy-Current Coupling Section again recorded 
a substantial increase in sales, including quantity 
orders for conveyor applications in the motor and 
rayon trades. 

The Electronic Engineering Section slightly 
improved upon the previous year’s record deliveries 
of electronic equipment. 

In the Industrial Cooler Section sales were main- 
tained at the level of the previous year. The Heenan- 
Marley Cooling Towers are selling well and have 
proved a valuable addition to the range. 

There has been a fall in the demand for Automatic 
Wire and Strip Forming Machines. 

Orders received by the Municipal Engineering 
Division were up on the previous year and a number 
of contracts for plant are currently under negotiation 
The sale of industrial and municipal incinerators in 
both the Heenan and Horsfall ranges have again 
increased. 

Fielding and Platt, Limited, at the year end, had a 
balance of orders in excess of the previous year. 
This, however, does not fully represent to-day’s 
position as some of the orders booked are for long- 
term delivery. 

As is usual in this Company, the year’s output 
covered a large variety of hydraulic equipment, 
including a number of heavy Extrusion Presses, 
equipment for the Admiralty, the Atomic Energy 
Authority, the Ministry of Works and the National 
Coal Board. In spite of the work done for these 
Ministries, the main bulk of the output has been 
for private enterprise companies at home and abroad, 
and during the year hydraulic presses have been 
despatched to countries as far apart as Canada, 
Russia, Australia and South Africa. 

Development is continuing in connection with the 
cold extrusion of metals, particularly with the Com- 
pany’s patented “ Hypactor’’ Press, a number of 
which are working with successful and interesting 
results. Your directors believe there is a great future 
in this field. 

The sales value of Malleabie Iron and Grey Iron 
castings produced by Court Works, Limited, was 
well maintained at around the previous year’s level, 
but the intense competition in the foundry trade has 
forced down prices with a consequent fall in the rate 
of profit. 

As in previous years, half the production of W. G. 
Bagnall, Limited, was exported and half the orders 
received came from overseas. There is a continuing 
demand for this subsidiary’s Diese! shunting loco- 
motives. The order book value at the close of the year 
was slightly higher than at the same time last year. 

Morton Machine Co., Limited, experienced another 
satisfactory year’s trad. In the mixing machinery 
field the Air Pressure Whisk, for long a favourite 
on the home market, was the subject of a sales drive 
in the U.S.A. Asa result the U.S.A. has now become 
the major country of over twenty foreign markets 
Steadily pea | the Company’s products. The 
volume of sales of dry precision mixers and 
machinery for the chem: industry greatly increased 
and an order received in the year for a film casting 
machine was the largest single contract ever received 
by the Company. 

IWEL Engineering, Limited, has traded at a satis- 
factory level and earned good profits in relation to its 
capital. Reduced sales in the U.K. have been fully 
compensated by increased export activity and sub- 
stantial contracts have been completed in the Sudan 
and in Nigeria. This subsidiary’s future prosperity 
will continue to largely on export sales, and 
new markets are being actively sought. 

Associated Locomotive Equipment, Limited, had a 
highly successful year, a record profit having been 
achieved. In spite of the ver in the form of 
railway motive power affecting demand for the 
Company's products, a reasonable or book 
remains. Intensive efforts are continuing with 
development work on a specialised line of particular 
interest for Group manufacture. 

The report was adopted. 
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a SENIOR ENGINEE _— —_ 30-35, with 
several years’ experience ates 


Fullest details i 
ay (R. and D.), LTD., 25, Green Street, Lenton. 
A 


ASSISTANT ENGINEER required by British 
y operating in the Far East for 
maintenance of heavy crawler tractors, wheeled 
vehicles, excavators and general logging plant. 
Soundly educated oe | man aged 2 21, having 
completed apprenticeship as agricultural or auto- 
motive engineer preferred, but previous experience 
of maintenance outlined above not essential. Good 
commencing — — and superannuation scheme ; 
and heavy ee, provided, years 
tll sala with sasunge and arrangements for leave on 
fi Pall ein of training and experi- 
X No. T.2083/2, c/o Foster Turner and 

oon Ltd., 11, Old Jewry, London, ea 
A 


ASSISTANT PLANT INSPECTOR 


BAHRAIN PETROLEUM COMPANY, 
LIMITED 


es tne are antes for this position 
from men with a Degree co papers | Metal- 
lurgy or Physics who have had a minimum of 
two years’ experience in the design, construction, 
or maintenance of unfired pressure vessels, 

ce on their inspection in service. 
aten idates Should be familiar with A.P.L, 
A.S.M.E. codes applicable to Petroleum Liquids 
and Gases, since the duties include inspection and 
gauging on vessels, exchangers, pumps, lines, 
valves, &c., in those services. 

The commencing salary is £1332 per 
annum, in addition to which free air-conditioned 
accommodation and a living allowance are pro- 
vided. An initial kit allowance, medical atten- 
tion, paid local and home leaves are also pro- 
vided. Apply in writing, with full particulars, 
to Caltex Services, Limited, Caltex House, 
ame Green, London, S.W.1, quoting 
“INS.” 


E9397 a 





CHIEF DRAUGHTSMAN 
Company manufacturing rolling mills and 
other steelworks machinery require first-class 
man. Only those with the necessary technical 
qualifications and experience in the control of 
a drawing-office need apply. Full details, includ- 


ing age, to be stated.—BOX No. £9336, “ The 
Engineer.” 


A 





CHIEF JIG AND TOOL DRAUGHTSMAN. 
-Firm manufacturing medium/heavy machinery 
requires the services of a Chief Jig and Tool Draughts- 
man, to take charge of a small drawing-office. Age 
ww 35. Applicants should state details of education, 
training, experience and salary required.—Applica- 
tions to Personnel Manager, RUSTON-BUCYRUS 
LTD., Excavator Works, coin. E9447 A 





CIVIL, CHEMICAL, 
ELECTRICAL 


and 
MECHANICAL ENGINEERS 


CALTEX SERVICES, LTD. iavite applications 
for these positions from qualified engineers under 
35 with design experience which should preferably 
have been connected with oil: refineries providing 
their own power. The positions are initially in 
London, but applicants should be prepared for 
overseas assignment laier, the salary being com- 
mensurate with qualifications and experience. 


Apply in writing quoting reference “ LON” to 
CALTEX SERVICES, LTD., Caltex House, 
Knightsbridge Green, London, S.W.1. 


E9423 a 


DESIGNER - DRAUGHTSMAN (‘required for 
development department of a large industrial concern 
in the Midiands. This work will include a wide range 
of plant design, development of prototype machines, 
factory planning and layout, progressing installatior 
programmes and study of machine operationa 
paency. Good prospects of promotion.—Applica- 
tions are invited from persons holding at least H.N.C. 
Mechanica! Engineering or equivalent, stating 
qualifications, experience and present salary, to 
the Personne! Manager, BOX No. E9440, “ The 
Engineer.” A 
DESIGNER-DRAUGHTSMAN (MECH. 
ANICAL) required for research and development 
on interesting development work in 
with — structures and diesel and 
steam-operated plant Minimum qualifications 
HLN.C. Aw qrenp 24-30 years. She epee 
permanent and progressive in an expan a organ- 
baton. Contributory pension scheme and good 
canteen facilities. Salary in accordance with age, 
and experience. ag Ney Lae — 
fteen) minutes’ gig =A rom the centre 
=A. : Officer, THE 


Barris a REL PILING CO. LTD... Cla 
Suffolk 


don, 
E9335 a 


THE ENGINEER 
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DRAUGHTSMAN-DESIGNER in Structural 
Steelwork required for London Office dealing with 
wide range of interesting work on industrial and 
ommmanta buildings of many types. Good know- 
ledge of standard practice ard code require nents 
essential ; knowledge of reinforced concrete, found- 
ations and general building work a distinct advaar- 
age. Five<lay week; superannuation scheme ; 
permanent position to right man with piospects ae 
promotion. ore. giving details of +, 

nnel oe (G 1390) 


experience Perso: 
UNILEVER. LTD., Unilever House, Blackfriars, 
London, E.C.4. B9416 A 


ENGINEERING SALES REPRESENTATIVE 


— A.M..1.Mech.E. or equivalent standard. Design 
of mechanical handling plant for coul, 
and . oa materials essential. Age 32-45 
salary required. SOUTHERN AREA 
REPRESENTATIVE also required, with similar 
ualifications. Resident London-Reading district.— 


obert Cort & Son, Ltd., Reading (ref. WLR). 
E2209 a 


ENGINEER SURVEYOR required for inspection 
of Boiler and Pressure Plant. Must have Ist Class 
M.O.T. Certificate with Steam Endorsement or 
equivalent. Salary £735 to £1060 (ESA Scale), 
other conesee. Staffordshire and East cS. area. 
ance” eRe ns, Dept., GENERAL ASSUR- 
CORP., LTD., 99, Aldwych, W.C.2. 
E9433 a 


ENGINEER SURVEY ORS required for inspection 
of cranes and other lifting plant. Must have drawing- 
office experience of design of cranes, also National 
Certificate for Mechanical Engineering. South 

London or Monmouth and S. Wales. Salary £735 
to £1060 (ESA scale). Non-contributory pension. 
Apply Dept., GENERAL ACCIDFNT 
CORP., L 99, Aldwych, W.C.2. £9436 a 


EXPERIENCED DESIGN DRAUGHTSMEN 
(MECHANICAL) required by BRITISH NYLON 
SPINNERS, ITD. Applications are invited from 
Mechanical Draughtsmen who have had at least five 
years’ drawing-office experience. Candidates should 
erably possess a H.N.C. or Grad. I.Mech.E. 
are permanent, pensionable appointments and 
offer good opportunities for progress to capable and 
well-qualified « y is sited in 
pleasant and rural surroundings about three miles 
from Pontypool. Unfurnished houses are available 
to rent in the area, and generous assistance is given 
towards the cost of the move to this area.—Reply 
in writing to Personne! Manager, Pontypool, Foe’ 3 
A 





INSTRUMENT ENGINEERS 
COURTAULDS, LIMITED 
ENGINEERING DIVISION, 

COVENTRY 


Applications are invited from INSTRUMENT 
and 
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NUCLEAR POWER 
GRADUATE MECHANICAL ENGINEER 
required for development work (London) area, 
connected with pressurised water nuclear reactor 
— components and other high-pressure 
plant 
Applicants should have served an apprentice- 
ship and have some industrial experience in the 
field of high-pressure, steam-raising plant. 
Please apply in —. 2 stating aoe, qualifica- 
tions and experience, to Staff Mana 
FOSTER WHEELER, L D. 
3, Ixworth Place, 
London, S.W.3. 
E9313 a 


QUALITY CONTROLLER.—Engineer, aged 
30-35, required as a Quality Controller, to be 
responsible for efficient co-ordination of Inspection 
and Laboratory Departments in a firm manufacturing 
medium/heavy machinery. Applicants should state 
details of education, training, salary required, and 
preference will be given to those with practical experi- 
ence of quality control.—Applications to Personnel 
Manager, RUSTON-BUCYRUS, LTD., Excavator 
Works, Lincoln. E9446 a 
QUANTITY SURVEYOR required for service in 
Tehran as Assistant Superintendent of Technical 
Services for the National Iranian Oil Company 
supervising, estimating, quantity surveying and 
material supply sections of their office. Qualifica- 
tions : University degree or equivalent and Associate 
Membership of the ap; ropriate Institution together 
with experience as a Quantity Surveyor, with esti- 
mating, and must have worked in a_ recognised 
Quantity Surveyor’s Office. Age 35-45, salary in 
accordance with qualifications, but not less than 
£2500 free of Income Tax and with accommodation. 
Two year tours. Prospects of continuous long-term 
appointment if satisfactory.—Write, giving fullest 
og to Staff Office. Rendel, Palmer and 
ritton cw. Engineers, 125, Victoria Street, 
London, S.W.1 9354 A 
REINFORCED CONCRETE DESIGNERS 
AND DETAILERS required. Salary up to £1000 
p.a., according to age and experience. Permanent 
positions with pension scheme, luncheon vouchers. 
No Saturdays--THE CONISTON COMPANY, 
Eagle House, High Street, Wimbledon, S.W.19. 
WIM 8521. E2225 a 
SALES ENGINEER FOR SOUTH AFRICA, 
to act as Assistant to Sales Manager in Cape Town. 
Applicants must have had good basic engineering 
training and possess experience in machine tools, 
also presses and plate working machinery. Fullest 
possible details required of career to date, age and 
salary, which will be treated in strict confidence. 
Short listed applicants will be interviewed early in 
January.—BOX No. E9455, “* The Engineer.” A 
SENIOR APPLICATIONS ENGINEER required 
by rapidly growing London Lubrication equipment 
company. Post involves laying out and advising 
engineering of centralised lubrication schemes and 
may lead to executive position. Good engineering 
background, keenness and capacity for hard work 
essential. Knowledge of steelworks, German and 
lubrication an advantage. Reply in confidence to 
M Director. — experience, age and 





ENGINEERS with plant experience an: 
techni qualifications to enable them to fit 
into positions at Engineering ype 
working on instrumentation schemes for a wide 
range of industrial processes. 

Other vacancies are available in factories for 
the installation and maintenance of instrumenta- 
tion equipment. 

Applications will be d from suitabl 
quali people who wish to make a career in 
automatic control engineering in its widest 
sense. 

Candidates should write for a detailed form 
of application to the Director of Personnel, 
Courtaulds, Ltd., 16, St. Martins-le-Grand, 
London, E.C.1, quoting reference number B.51. 


E9358 a 








MAINTENANCE ENGINEER (35-40), good 
electrical knowledge.—Mark Anthony and Sons, 
Ltd., Chalk Hill, Watford, Herts. E2219 a 





PILKINGTON BROTHERS, LIMITED 
require an 
ELECTRICAL ENGINEER 


to take charge of the power frequency section of 
a High Voltage Laboratory, using experimental 
voltages up to 1300 kV. 


The preferrsd age range is 25-30 and an 
appropriate university degree is a minimum 
qualification. 


Applications stating age, qualifications, ex- 
perience and present salary should be addressed 
to: 


Personnel Officer (Graduate Recruitment), 
Pilkington Brothers, Limited 
St. Helens, Lancashire 


F9415 a 


MECHANICAL ENGINEER required by the 
National Coal Board, Reconstruction Department, 
Scottish Division, Edinburgh. Salary according to 
qualifications and experience, within the range 
£1550-£2150 per annum. The successful applicant 
will be responsible for advising and guiding the eight 
Areas in the Division on al! aspects of the Reconstruc- 
tion Programme. Applicants should have had con- 
siderable experience in mechanical engineering, pre- 
ferably in colliery work, and should have the ability 
to assist Areas in negotiations with plant manufac- 
turers and advise on specifications, tenders and 
contracts. The successful candidate will also be 
required to have and maintain an up-to-date know- 
— of engineering techniques.—Applications, stat- 
ing age, education, qualifications, experience, present 
= and salary, to the Divisional Chief Staff Officer, 
3, Eglinton Crescent, Edinburgh, 12 E9456 « 


salary reyuired.—_BOX No. E2226, “* The Engineer.” 
A 


THE UNITED GLASS BOTTLE 
MANUFACTURERS, LTD., 
ELENS, LANCS. 

To strengthen our Design and Development 

Department we are looking for young men who : 

ARE keen to be DESIGN ENGINEERS 

HAVE gained H.N.C. Mechanical Engineering 
or a higher qualification. 

ARE capable of converting several years’ 
experience in general engineering into 
specialised work. 

HAVE a creative mind. 

ARE ambitious but willing to learn. 

HAVE the ability to get on with people. 

ARE not afraid of hard work. 

HAVE the strength of character to overcome 
difficulties. 

Applications are invited from men who fulfil the 

above requirements and should be sent to the 

Personnel Officer. 

E9386 a 


WANTED, BY MEDIUM-SIZED INDI- 
VIDUAL FIRM of manufacturing mechanical 
engineers in Yorkshire, a man of good all-round 
standing in mechanical engineering to assist the 
directors (2) in the daily work, both technical and 
commercial, design, materials, estimatirg, testing, 
overseeing of drawing-office, organisation of expand- 
ing machine shop, would be included. A live man 
is needed and one who would see the firm’s 
point of view. Experience in mechanical power 
transmission useful, but not essential. Age, say, 
35-45.—Write, with full details training and experi- 
ence, to BOX No. E9322, “ The Engineer.” A 
WORKS MANAGER required by Engineering 
Company making mechanical handling plants.— 
BOX No. E2222, “‘ The Engineer.” A 
YOUNG MAN (30), engineering/mechanical 
knowledge, required to initiate and develop small 
department to cost and reduce plastic scrap. West 
London. Salary £700 to £1000.—BOX No. E2228, 
“ The Engineer.” A 
YOUNG ENGINEER required for interesting 
investigation work in Technical Department of large 
engineering firm in mid-Essex. Practical experience 
in general engineering desirable. Qualifications 
should include O.N.C. (Mechanical) or equivalent. 
Sympathetic consideration will be given to applicants 
requiring day release for further technical study. 
Working conditions are good and salary will be 
commensurate with experience. If desired Saturday 
morning interviews can be arranged.—Please apply, 
giving full details of training, practical experience, 
previous and present positions and age to the 
Personnel Manager, THE HOFFMANN MANU- 
FACTURING COMPANY, LTD., Chelmsford, 
Essex. E9431 a 
YOUNG ENGINEER, with knowledge of German, 
to imstall electro-pneumatic controls. Excellent 
opportunity for the right man. Must be mobile and 
capable of working on own initiative.—Replies, in 
a —— 1s ape. experience and commencing 


salary ing Director, G. E. SIMM 
(ENGIN SPRING), LTD., 27, Broomgrove Road, 


Sheffield, 10. £9333 a 
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STEEL FOUNDRY 
EXECUTIVE 


Modern Steel Foundry in Newport, 
Monmouthshire, producing finest carbon 
and alloy steel castings, has management 
opening for man with good commercial 
sense who “ knows his way around the steel 
casting business.’’ Will be responsible for 
general foundry management, with particular 
concentration on handling the business end 
of a £600,000 annua! volume. Salary open 
and commensurate with experience and 
results.—-Write, Box TE.960, c/o 191, 
Gresham House, E.C.2. 


£9450 Aa 











CMT HIS moron acosssony onvision 


require a 


TECHNICAL ASSISTANT 


for practical and theoretical work on the 
design of high and low pressure pipe fittings. 

The successful applicant, who 
probably have H.N.C. and a lively interest in 
engineering, will be required to work at the 
Watford Factory. 


will 


Good pay and conditions with sickness 
and pension schemes are available. 

Applicants should write fully but con- 
cisely, to :— 

The Personnel Manager, 

The Motor Accessory Division of 

S. Smith & Sons (England), Ltd., 

Otterspool Way, Watford By-pass, 

Hertfordshire 


£9442 a 








COURTAULDS LIMITED, COVENTRY, 


have a vacancy for a SENIOR DESIGN 
DRAUGHTSMAN in the Chemical Engi- 
neering Section of Research Department. 
Applicants should hold a Higher National 
Certificate in Mechanical Engineering. 
The Drawing Office deals with a variety of 
work, concerned particularly with design of 
experimental chemical plants for the syn- 
thetic fibres and plastics industry. Successful 
applicant would be responsible for the 
complete engineering design of his projects, 
including obtaining quotations and negotiat- 
ing with outside suppliers. A knowledge of 
plant layout and of structural steelwork 
would be an advantage. A five-day week. 
There is a contributory pensions scheme and 
a co-partnership scheme in operation.— 
Apply, Labour Office, entrance Pridmore 
Road. 








WORKS MANAGER 


United Kingdom Manufacturing Plant 
of world-wide organisation, specialising in 
medium to heavy type works, desires experi- 
Starting as Assistant Works 

replace within three 
Future possibility 


enced man, 

Manager, to 
retiring Works Manager 
Board seat. Applicants should be aged 
between 35 and 45, with minimum 10 years’ 


years 


experience in machining methods and 
machine tool working, and have knowledge 
of planning, progressing, too! loading and 
scheduling. Salary open and pension and 
other benefits —All applications, which 
will be treated as confidential, should be sent 
to Box TE.959, c/o 191, Gresham House. 


E.C.2 
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have been retained 
to advise on the 


appointment of a 


COMMERCIAL MANAGER 


This is a new post in a large and 
developing organization which is 
making special technical products of 
national and international importance 
He will be responsible to a director and 
will conduct negotiations at home and 
abroad with public and private industry 
for the sale of the organization’s 
products and services; he will also 
control its licensing and patent sections 


Candidates must be — graduates, 
preferably in engineering or science and 
have had some years’ experience as 
commercial or sales managers in a 
company selling a technical product to 
home and overseas industry. Experience 
of negotiation with governmental and 
public authorities would be particularly 
appropriate. Preferred age 40. 


Initial salary up to £4,000 according to 
experience : contributory pension : 
help with housing. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.1415, to D. M. Sidney. 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 


E134 a 








have been retained 
to advise on the 


appointment of a 


CHIEF PRODUCTION 
ENGINEER 


for an old established public company in 
London operating in a number of 
specialised fields. He will be the Deputy 
Manager of a department of about 30 
specialists and will be the chief adviser of 
the parent company and its subsidiaries 
on all production engineering problems. 


Candidates between 35 and 45 must be 
A.M.1.Mech.E.’s ; an engineering 
degree and membership of LP.E 
would be a useful addition. A minimum 
of 5 years’ experience as a works 
manager or production engineer in light 
engineering is essential and especial 
importance will be placed on practical 
knowledge of work study, machine 
design and production planning and 
control 


Initial salary about £2,500: or more 
for an outstanding man. Contributory 


pension. 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.1413, to D. M. Sidney. 


MANAGEMENT SELECTION 


LIMITED 
17, Stratton Street, London, W.1. 


E142 


EXPERIENCED 
CHIEF BLAST FURNACE ENGINEER 
required 


Must have experience with modern Furnaces, 
Power Generating Plant, Ore Handling Equip- 
ment, Sintering Plant, Gas Plants etc. Only 
first class Engineers at present earning £1,750 
upwards need apply. House provided and a 
Pension Scheme in operation. 


The MILLOM HEMATITE ORE & IRON Co., Ltd. 
MILLOM, Cumberland. 


E9388 a 








THE PILKINGTON GROUP 


Glass Manufacturers 


require 


MECHANICAL 
ENGINEERS 


(a) FIBREGLASS, LIMITED at St. Helens, with occasional detachments to Glasgow 
and Birkenhead. Plant, process and product development of all aspects of glass 
fibre production 


(6) CHANCE BROTHERS, LIMITED at Birmingham. Operational research into 
works problems, quality control, fuel and process technology 


(c) PILKINGTON BROTHERS, LIMITED at St. Helens and Doncaster. Improvement 
and development of pressed glass and flat glass-making and handling techniques. 


The preferred age range is 25-30, and an honours degree in Mechanical Engineering is required. 
Applications stating age, qualifications, experience and present salary should be addressed to - 
Personnel Officer (Graduate Recruitment), 
PILKINGTON BROTHERS, LIMITED, 
St. Helens, Lancashire. 


A 
£9414 a 




















DEVELOPMENT 


ENGINEERS 


to undertake interesting projects on 
ANAESTHETIC EQUIPMENT & RESPIRATORY APPARATUS 
are required by 
BRITISH OXYGEN GASES LIMITED 


at their 


HARLOW (ESSEX) ESTABLISHMENT 


Applications are invited from qualified PHYSICISTS and ENGINEERS capable of handling 
development projects on their own initiative in collaboration with authorities in the medical field. 
The work of the Establishment is concerned primarily with the development and manufacture 
of gaseous anaesthetic equipment and machines, as well as apparatus for assisting respiration. 
The positions afford ample scope for inventiveness and originality in an exceedingly interesting 


field of activity directly connected with human welfare. 


Housing is available at Harlow and salaries and conditions are excellent. 
Applications to: Personnel Manager (Ref. GH/20), 
BRITISH OXYGEN GASES LIMITED, 

Edmonton Works, Angel Road, Edmonton, London, N.18. 


E3439 a 











SITUATIONS WANTED 





MATERIALS ENGINEERS 


Vacancies have arisen for Materials 


GRAD. 1.C.E. (32, married) seeks Overseas Post 
about April. Experience includes civil design for 
major refinery and chemical works, also some 
marines work. Four years Trinidad oilfield in charge 
of civil work and transport.—BOX No. E2201 





Engineers conversant with material “ The Engineer.” 8 
procurement, progressing and stores 

methods. Successful applicants 

will be required to work in our head = 

office and spend periods on engi- SUB-CONTRACTING 








neering construction sites employed 
on piping, chemical plant erection 
and pipeline projects. 
Non-contributory pension scheme 
and luncheon vouchers. Apply in 
writing, giving full details, to :-— 
The Personnel Manager, 
CONSTRUCTORS JOHN BROWN 
LIMITED, 
C.J.B. House, Eastbourne Terrace, 
Paddington, W.2. 
Please quote Ref. E.9677. 
£9425 a 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample a treated ; A.LD. approved, 
—Recupero, Ltd., » South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING Rye! 
up to 8ft. by 6ft. or 6ft. diameter—ARMYTAGE 
BROS. NOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingloy 
2743/4). Ell6 mw 


HEAT TREATMENT IN ALL ITS BRANCHES 
A.LD., A.R.B., and 1.E.M.E. approved._-Harmaxs 
Heat Treatments, Ltd., 72, Brewery Road, London, 

















N.7. Phone: NORTH 4451. £9293 mw 











BOOKS and PUBLICATIONS 








© THE PERFORMANCE AND DESIGN OF 
@ A.C. MACHINES 
@  ByM.G. Say, Ph.D.,etc. 3rd Edition. A companion 
@ D.C. Machines.” In this new edition the general 
theory of each machine is given, and details of 
p i TMAN @ performance, control, testing, and design 
e examined. 37/6 net. 
TECHNICAL " GEARS 
BOOKS By H. E. Merritt, M.B.E., D.Sc. 3rd Edition. 
e 


oe 60/— net. 

PARKER ST., @ 
KINGSWAY, 
LONDON, WC2 


From ail booksellers 25/- net. 


volume to Clayton’s “ Performance and Design of OF 


comprehensive and up-to-date work designed to 
meet the requirements of mechanical engineers, 
draughtsmen and students. It embraces every 
important aspect in the classification of gears. 


ADVANCED SURVEYING 


@ By Alex J. Jameson, M.Sc., etc. 
Specially written as a course for students preparing 
for their final degree examination. 
limited in scope to strictly relevant subjects to help 
students to gain a thorough mastery of the subject. 


2nd Edition. 
It is intentionally 








CAPACITY AVAILABLE FOR 


DESIGN/DETAILING 


CHEMICAL, OIL & REFRIGERATION PLANTS 

ne SPECIAL CONVEYORS & FACTORY MECHANISATION 

STEEL & REINFORCED CONCRETE STRUCTURE 

GENERAL PLANT & PIPE INSTALLATIONS 

ELECTRICAL. POWER STATIONS, VEHICLES, ETC. 

SUPERVISION OF MANUFACTURERS & INSTALLATIONS 

ESTIMATING — PROCUREMENTS — TRACING 
QUALIFIED ENGINEERS 


Our representative will visit you upon request 


RODGER, SETTERINGTON & PARTNERS 
Hanger House, Western Avenue, Ealing W.5 
PERivale 7877. 

(Members of the Federation of Engineering Design Consultants) 


A 


£9364 mw 


Classified Advts. continued on page 120 
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BUSINESSES and PREMISES 


NON-FERROUS FOUNDRY AS GOING 
CONCERN, East London. Freehold. Approx. 
floor area 8500 sq. ft. Whole area approx. 2250 sq. 
yd. Well equipped. Capable 15 to 20 tons per 
month. Principals only.—BOX No. E2218, “ The 
Engineer.” L 





PATENTS 








AMENDMENT TO PATENT 


Notice is hereby given that Deutsche Gold-und 
Silber-Scheideanstalt vormals Roessler seeks leave 
to AMEND the COMPLETE SPFCIFICATION 
of the Application for Letters Patent No. 799,005, 
for an invention entitled “ A Method of Uniting 
Materials by Means of Hard Solders.” 

Particulars of the proposed Amendments were set 
forth in the Official Journal (Patents), No. 3644, dated 
December 17th, 1958. 

Any person may give Notice of Opposition to the 
Amendment by leaving Patents Form No. 36 at the 
Patent Office, 25, Southampton Buildings, London, 
W.C.2, on or before January 17th, 1959. 

GORDON GRANT, 


£9435 w Comptroller-General 





THE PROPRIETOR of British Patent No. 
737771 entitled “ A Machine for —Z. on Strip 
Stock and a Reciprocating Slide Feed Therefor,” 
offers same for license or otherwise to ensure its 
practical working in Great Britain.—Inquiries to 
Singer, Stern and Carlberg, Chrysler Building, New 
York 17, New York, U.S.A E9378 w 


THE PROPRIETORS of British Letters Patent No. 
727,215, for “ Cyclone Separators,” are desirous of 
Disposing of the Patent Rights or of negotiating for 
the granting of Licences to work thereunder.—All 
enquiries should be addressed to MEWBURN, 
ELLIS AND CO., Chartered Patent Agents, 70-72, 
Chancery Lane, London, W.C.2 £9453 





FOR HIRE 











LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150M. high, for immediate hire.— 

"s, 21, Hobart House, Grosvenor Place, 
S.W.1. (‘Phone SLOane 5259). E103 x 





AGENCIES 











U.K. TRAINED ENGINEER OFFERS REPRE- 
SENTATION in Eastern Canada. Resident six 
years Excellent contacts with consultants and 
industry. Interviews arranged January.——BOX No. 
E2224, * The Engineer.” D 





DUTCH FIRM, well-known sales organisation 
for technical capital equipment, is interested in 
REPRESENTING FIRST-CLASS ENGLISH 
FIRMS in the Netherlands in this field. —BOX 
No. E2227, “ The Engineer.” 





AGENCY (HIGH-GRADE REFRACTORY 
MATERIALS) 

A well-known Scottish Firebrick Manufac- 
turer is considering the appointment of an Agent 
for their products in Wales. The company 
already have well-established connections in the 
iron and steel industry of South Wales and are 
desirous of expanding in this and other fields 
Applicants should preferably have a sound con- 
nection in the iron and steel trade and possibly 
holding other non-competitive agencies. This 
Agency offers excellent prospects. Existing con- 
nections will be handed over and remuneration 
will be on a commission basis.-Please reply, 
giving fullest information, including other 
agencies held. and connections, to 13XO, Wm 
Porteous and Co., Glasgow 


£9444 p 


THE ENGINEER 


MACHINERY Etc. WANTED 


MOBILE CRANE FOR - WORKS YARD, 5 or 6 
tons capacity.—Leeds and Bradford Boiler Co., Ltd., 
Pudsey £9457 F 








| FOR SALE 





DERRICK CRANES, § tons, 80ft. jib, and 3 tons, 
75ft. jib, 400V., 3-ph. Both “ Butters.’’—Leeds and 
Bradford Boiler Co., Ltd., Pudsey. £9458 G 


600 


WATER TUBE BOILERS 
“YARROW” type triple drum boiler, 6000/ 
12,500 Ib./br. 400 p.s.i., date 1939, complete with 
fittings and mountings 12ft. 6in. by I1ft. 6in. by 
10ft. 





TWO BABCOCK & WILCOX W.LF. type water 
tube boilers, heating surface 3580 sq. ft., evap. 
12,500 Ib./hr., 170 v.s.i. with chain grate stokers. 


No. 8 FRASER & FRASER water tube boiler, evap. 
2500 Ib./hr., 120 p.s.i., suitable for solid or oil 
firing. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel. : Shepherds Bush 2070 and 
STANNINGLEY, NR. LEEDS. 


Tel. : Pudsey 2241. E203 o 





FOR SALE 

4000-ton HYDRAULIC PLATE FORMING AND 
BENDING PRESS by Schlioemann, table 18ft. 
9in. wide by 10ft., admitting 18ft. 9in. adjustable 
daylight 2ft. 8in. to 10ft. with pump unit. 

2000-ton HYDRAULIC FREE FORGING PRESS, 
bed 8ft. Jin. by 8ft., daylight I1ft., all steel con- 
struction, can be offered with high-speed pump 
and control gear. 

1000-ton DOWN STROKE HYDRAULIC PRESS 
by Loewy, ram 27in. dia. by 30in. stroke, table 
40in. by 48in. 

500-ton HORIZONTAL SECTIONAL EXTRU- 
SION PRESS with self-contained oil pump unit 

MANY OTHER LARGE HYDRAULIC PRESSES 
FOR ALL DUTIES AVAILABLE FROM 
STOCK. 
REED BROTHERS (ENGINEERING), LTD. 

Replant Works, 


Woolwich Industrial Estate, London, S.E.18. 
E9375 





BALFOUR, BEATTY AND CO., LTD., 
PILING FOR SALE 
1500 TONS—AVAILABLE SPRING 1959 
Second-hand Larssen 4B sheet and BP4 box piles 
Long lengths.— Write (J.E.G.), 66, Queen Street, 
London, E.C.4 


E9441 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in stock. 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5. 


EllicG 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/S0 cycles, complete with control panel 
= reduction gearbox, giving a final speed of 

‘1 r.p.m. 


Moter and gearbox available separately if required. 
JOHN CASHMORE, LTD. 
Newport, Mon. 

Tel. : Newport 66941 (6 lines). 


FOR SALE 


NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/50. 

40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
5-ton auxiliary ; cab control, 400/3/50. 

40-ton Clyde, 42ft. 3in. span, with 20-ton aux., 


un 4 
30-ton Adamson, 42ft. 3in. span, 5-ton aux. ; new 


in cases, 

20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 17ft. lift, 
six available. 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Inspection invited. Bargain 
prices. 

FRED WATKINS (ENGINEERING) 


LTD., COLEFORD, GLOS. 
Tel. : Coleford 2271/2/3. E1324 


MED. 


REBUILT AND READY 
5ft. Jin. PORTABLE UNIVERSAL 
ASQUITH RADIAL DRILL 


Motor drive, Morse Taper in spindle No. 4, h.p. 
motor 3, 6 spindle speeds 41-300 r.p.m 
Inspection Invited 


SOAG MACHINE TOOLS, LTD., 


JUXON STREET, LAMBETH, LONDON, S.E.11 
"Phone : RELiance 7201 
‘Grams : Sotoolsag, London, S.E.11 
E212 G 








SPECIAL OFFER 
ROSS-RIGBY 15-cwt. cap. Clear Space type 
Pneumatic Power Hammer, complete with 
Electrics, Anvil Block, Pallet, &c. Very little 
use Excellent condition. Attractive price 
Enquiries to : 

Head Office, 

G. E. SIMM (MACHINERY), LTD., 
27, Broomgrove Road, 
SHEFFIELD, 10 
Tel. No.: 64436 (5 lines) 


E9393 G 





HULLER No. 3 TAPPING MACHINE 


Mounted on Wadkin radial arm with slotted 
work table ; cap. 4in. in steel 
F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
EUSton 4681 and 3771 


E9413 G 





NEW 979kVA. 6-6kV, three-phase, 50 cycles, Diesel 
engine-driven ALTERNATOR SET, direct coupled 
at 750 r.p.m., incorporating engine by Mirrlees, 
Type JV16, 1120 h.p., driving Alternator by Brush 
Electrical, complete with all standard ancillaries, 
including starting equipment, cooling water equip- 
ment, and control switchboard by Reyrolle 

Ready for immediate delivery. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 


Tel.: Pudsey 2241. E229 G 





Waste Heat Kecovéery Mlant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 
engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery. 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1.. Termiets 7466 


Dec. 19, 1958 
FOR SALE 


NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 


Road, Bexleyheath, Kent (Tel. Bexleyheath wire 
G 





F.B. RAILS 
100 tons unused F.B. Rails, in stock 75 Ibs., length 
36ft. Half Price for immediate clearance. 
COX AND DANKS, LTD., 
Wadsley Bridge, Sheffield, 6 
; 91. 


Tel. : 3443 E9430 G 








SPECIAL OFFER! 


FOR IMMEDIATE DISPOSAL 
5 VIRTUALLY NEW 


OVERHEAD 
TRAVELLING 
CRANES 


by VAUGHAN 
Manufactured late 1954/early 1955, 
arranged for Floor Control. 
Capacity 
Ss 


pan 
Height of Lift 
Lifting Speed 
Traverse Speed 
Long Travel 
Electric Supply 440/3/50 A.C. 
Motors by Laurence Scott, Control 
Gear by Allen West. 


Sons & Company Limited 
WOOD LANE, LONDON, W.12 


Telephone : Shepherds Bush 2070 
E202 G 














YOU'RE ON 
YOUR TOES 
when you 


remember 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 


IRONSIDES 





THE 
IRONSIDES LUBRICANTS LTD. 


DAW BANK: STOCKPORT 











; 
§; 
; 
f 




















Dec. 






19, 1958 
FOR SALE 
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ECONOMIC BOILERS 
TWO RUSTON & HORNSBY “ THERMAX” 
(Wet back) treble pass 10ft. 6in. diam. by 13ft. 6in. 
hemes smoke box and flue outlet., evap. 
200 p.s.i 
THREE FOSTER YATES & THOM double pass 
= 9in by 15Sft. 6in. by 20ft. 6in., evap 12, 000 Ib/hr., 


Two © JOHN THOMPSON treble pass he 6in. by 
14ft. by 19ft., evap. 9500 Ib/hr., 120 p. 

THREE MARSHALL (GAINSBOROUGH) treble 
pass, 8ft. by 9ft. 6in. by 12ft., evap. 5000 Ib/hr., 
100 p.s.i. 

TWO HARTLEY & SUGDEN treble pass, 7ft. 6in. 
by 8ft. 6in. by 12ft. lin., evap. 3420 Ib/hr., 100 p.s.i 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Telephone : Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Telephone : Pudsey 2241. 
E20 G 





* 

CRAIG and DONALD Model 400/10 All-Steel 
Motorised Double-Geared Press Brake, of steel 
plate construction ; pressure exerted 400 tons, 
forming capacity 10ft, by jin., depth of gap 12in., 
width between side frames 82in., stroke 4in., 
maximum daylight, stroke down adjustment up 
18in., arranged motor drive 440/3/50, air-operated 
treadle clutch. Weight about 29 tons. 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft. 
wide by jin. mild steel ; diameter of rollers : top, 
9hin., bottom 7jin.; drop end bearing for removal 
of comple sted cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls, with 
multi-disc slipping clutches, motorised adjustment 
to top roller. 

BIGWOOD Type PBG. 4-Roll Motorised Plate 
Bending and Straightening Machine, three rollers 
set pyramid fashion for bending and additional 
fourth roller for flattening. Arranged motor drive 
440/3/50, capacity 4ft. by din., length of rolls 
§32in. Weight approximately 90 cwt. 

BESCO Open-End Angle Iron Bending ae 
Type M.14A, arranged motor drive 380/420/3 
bends up to I4in. by I4in. by fin. angles, i aed 
speed 15ft. per minute, complete rings easily with- 
drawn, will bend angles, tees, flats, rounds and 
squares, &c. j 

SCRIVEN Geared 7-Roll Plate Straightening 
Machine, capacity 5/I16in. thick, size of rollers 
74in. long by 64in. diameter, arranged motor 
drive 400/3/50, rolls arranged 3 on top and 4 on 
bottom alternate fashion. Weight approx. 5 tons. 

NEW BESCO 8ft. 4in. by 3/16in. Type HK All-Steel 
Undercrank Open-End Production Power Guil- 
lotine, of steel construction, arranged motor 
drive, automatic hold-down, adjustable front 
and back gauges. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained. 

MACHINE TOOLS, NEW AND USED, 


Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EU ey 4681-3771. 


And a 
LANSDOWNE HOUSE, at, WATER STREET, 
BIRMINGHAM, 3. 


Telephone : Central 7606-8. E207 G 





FOR SALE 


Quantity of Guyrex and RMD Shuttering. 

1 cu. yd. Rapier 440 diesel-driven Excavator, with 
shovel or dragline equipment, 

¢ cu. yd. Rapier 410 diesel-driven Excavator, with 
4-purpose or dragline equipment. 

§ cu. yd. Rapier 423 diesel-driven Excavator, with 
shovel equipment. 

S-ton Morris Versatile diesel-elec. Mobile Crane, on 
solid rubber tyres. 

5-ton Coles diesel-driven self-propelled Mobile Crane, 
on pneumatics. 

5-ton Smith Steam Loco. Crane, 4ft. 84in. gauge, 
35ft. jib. New 1949. 

6-ton Rapier Super pet./elec. Mobile Crane, on solid 
rubber tyres. 

6-ton Rapier Standard pet./elec. Mobile Crane, on 
solid rubber tyres. 

3-tool BroomWade diesel-driven Portable Com- 
pressors. 


WILLIAM G. SEARCH, LIMITED, 


WHITEHALL ROAD, LEEDS, 12 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
MMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 3361 (5 lines). aa 
E9428 G 





FOR SALE 
LOCOMOTIVES—three, 24in. gauge, Simplex 
Diesel.—For inspection apply to Chief Engi- 
neer, WATER DEPARTMENT, COUNCIL 
HOUSE, BIRMINGHAM, 3. Tel.: CENtral 
7000, Ext. 166. 


E9454 G 





THREE 30ft. long by 9ft. 9in. diameter rivetted steel 
dish-ended te Nios Tanks, about 13,000 
galls. capacity, 75 

JOSEPH PUGSLEY AND SONS, LTD., 
Bristol, 5. 
Tel. : Bristol 56037. E9432 G 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET 
LONDON, S.W.1 


VICTORIA 2002/3/4 
Established Over a Century 


| FOR SALE | 


FRED WATKINS 
(ENGINEERING), LTD. 














STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to 11ft. 6in. dia., ey 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. 
300 reconditioned Vertical ‘Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 

500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m..all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain, lorry 
mounted, 30ft.-70ft. extendible jib; 10-ton 33 
R.B. track mounted, 40ft. jib ; 84-ton Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel/ 
Electric, solids, 1945 ; %4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20” diesel, 
pneumatics ; 2-ton Neals diesel, pneumatics. 

DERRICK oe Anderson Grice 
steam, 120ft. jib ; 7-ton Rushworth, hand, 30ft. 
jib; 5-ton filson Electric, 7Oft. jib ; id- ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist steam, SOft. 
jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
steam, 35ft. jib; 5-ton Smith, SOft. jib (2); 
5-ton Cowan, Sheldon, 50ft. jib ; 5S-ton Grafton 

ji 

LOCOS.—Fowler diesel, 150 h.p. (2) Ruston 
diesel, 80/88 h.p., new ape all I4in. by 
22in., two oil fired, one kett steam, 
Jin. by 12in., 1941 ; hogy 3 alles track, 24in. 
gauge Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; 500Oft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. — 
flanged ; 3800ft., 2iin. seamless flanged ; be 
24in. riveted ; 1450ft., 27in. o.d. welded Ban 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Side Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by 4in.; Robertson ————t, Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by sin. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 2ft. table; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 
Hammers ; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; 150-ton 
Rhodes Double Crank Power Press ; two 40kVA 
Spot Welding Machines ; Wire Drawing Machine, 
3 die, up to gin. copper ; 50kW Electric Furnace, 
1000 deg. Cent., chamber 54in. by 30in. by 2lin. 


SLING ENGINES WORKS 
COLEFORD, GLO: 
’Phone : Coleford ni £106 co 





FOR SALE 
No. completely reconditioned and as new Fowler 
150 h.p. Diesel Locomotive for 4ft. 84in. 
gauge. 
No. identical Fowler 150 h.p. 0-4-0 Diesel Loco- 
motives for 4ft. 84in. gauge. 
1 No. Ruston and Hornsby Model 48DS 0-4-0 Diesel 
Shunting Locomotive for 4ft. 84in. gauge, 48 b.h.p. 
No. Barclay 84/100 h.p., 0-4-0 Diesel Shunting 
Locomotive for 4ft. 84in. gauge. 


ABELSON AND CO. (ENGINEERS), LTD., 


COVENTRY ROAD, =~ aes 
BIRMINGHAM, 
Tel. : SHEldon 1434, £9404 G 
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ENGINEER 


AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 


in the 
SALE & VALUATION 
of 
ENGINEERING & ALLIED 
WORKS 


PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 
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AUCTIONEERS & VALUERS 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SAL 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


siaiaa aa ee (8 lines) Sites, London 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


» L. JUDSON, F.R.L.C.S., P.A.1. 

. BEDDARD, A.1.MECH. E, F.A.L.P.A. 
M. S. CHEAVIN, F.A.1. 

G. E. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 











E 


Machine tools and 
miscellaneous stores, 


January 14 


Centre and turret lathes ; 
pillar drills; hacksaws ; 


Vehicles and miscel- 


January 20-21 
laneous stores 


January 29 Machine tools, plant, 


1. To be sold as one lot. 
Electric Furnaces, Ltd., Dudley. 


Located at Rhydymwym, North Wales. 


N 


New Britain 6 spindle Ijin. automatics ; 


gear hobbers ; internal grinders ; 
Tenders must be submitted by January 19. 
APPLICATIONS : 





By Order of the Minister of Supply 
GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


1959 Main location Auctioneers 
January 8 Miscellaneous stores, General Stores Sub- HARRISON & HETH- 
including furniture, Depot, Longtown, Near ERINGTON, LTD. 
hand tools, canvas Carlisle. (Sale at County (Dept. L.), Botchergate, 
covers, etc. Hall, Carlisle.) Carlisle. 


Technical Stores Depot, 
Old Dalby, Melton Mow- 
Leics. (Sale at 
Melton Mowbray.) 


including : bray, 


millers ; 


morticers ; ‘planers and thicknessers ; 
engine belting ; 22kVA mobile generating sets ; 


universal grinders ; pipescrews ; sawbenches ; 
wood lat ; 150 saw blades ; 

test sets ; etc. 
Central Ordnance Depot, MIDLAND MARTS, 
Bicester, Oxon. LTD. (Dept. L), Mar- 
ket Square, Bicester, 


M.O.S. 
etc. Queens Drive, 
nock, Ayrshire. 


SALES BY TENDER 


Mesh belt conveyor hardening and tempering furnaces by G.W.B. 
Complete with 
erected. 400V, 3ph., 50c. hardening, 45kW, 


Schiess vertical borers ; 
turret lathes, etc. Located in the Midlands. 


(a) for catalogues for the auction sales should be en only to the auctioneers 
shown above (price of catalogues 1s. Od., P.O. only). 

(6) for Tender Forms, statin ich tender is ccanived. should be made to 
the Ministry of Supply, Bie 

High Holborn, London, W.C.1 


(Tel. : 26292.) 
SHOULER & SON 
(Dept. L), 1, Normal 
Street, Melton Mowbray, 


Leics. 
(Tel. : 3081.) 
cylinders, bearing and other borers ; 


Oxon. 
(Tel. : 81.) 
Sub Depot, SHIRLAW, ALLAN & 
Kilmar- CO. (Dept. L), Keith 
Street, Hamilton, 


anark. 
(Tel. : Hamilton 63.) 


awson degreaser, all unused and un- 


1000 deg. Cent., tempering 500 deg. Cent. 


radial drills ; die sinkers ; 


ectorate of Disposals, First Avenue House, 


E1i8 3 








THE ENGINEER 


BRITISH 
= CRAWLERS 


y International 


—now rolling off our Doncaster assembly lines by the score! 


GREAT NEW BTD-20 has 124 b.h.p. Rolls-Royce Weight for weight, power for power, they’re the world’s best 

diesel engine, hydraulic power steering, and 6-speed, diesel crawlers. And they’re backed by second-to-none International 
full reverse transmission. Service. See your International dealer and find out everything 
WORLD-FAMOUS BTD-6—most successful crawler you want to know about them. You may well find 

tractor ever produced in Britain—powers the Drott you'd like to get the BTD-20 or the BTD-6—or both—working 
Skid-Shovel and has a full range of British-built on your sites right away. 

allied equipment. 


SN 


INTERNATIONAL 
HARVESTER 


CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN AND N IRELAND 


JAMES BOWEN & SONS LTD 


LJ EDINBURGH, GLASGOW & ABERDEEN 
R. CRIPPS & CO LTD 
NOTTINGHAM, MANCHESTER & SHILDON 


SAVILLE TRACTORS LTD 


fete) tips ie leoggie) | EQUIPM ENT LONDON, STRATFORD-ON-AVON, CARDIFF & BELFAST 
WESTERN CONTRACTORS SERVICES LTD 


BRISTOL 





INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 269 CITY ROAD LONDON ECi 
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AERASPRAY Spray Booths 


Wherever an organization of inter- 
national repute continues to expand and 
install the best modern equipment, 
there are you most likely to find Aera- 
spray Water Wash Spray Booths chosen 


TRAOE MARK 


for repeat orders. 


They have porcelain enamelled back 
screen as standard and can also be sup- 
plied with similar water washed side 
It is difficult for anyone who 
has not seen them to visualise the im- 
mense superiority and advantages. Only 
normal lighting is necessary to throw up 
the work with great clarity. The inte- 


screens. 


rior remains bright, clean and new look- 


ing. The booths are a source of pride to 
those who use them and promote morale 


and care of the work done in them, 


@ Write for Publication £E.S.B.5 





Makers of Spray Guns; 
Booths; Conveyors; 


Infra Red etc. 


Stoves ; 


AERASPRAY ASSOCIATED LIMITED 


Air Compressors; Water Wash etc. 
Automation Equipment. 


Spray 


82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
Representatives at Glasgow, throughout Britain and the world. 





Some of the 40 odd Spray Booths supplied to One Organization 











Advantages 
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5 VARIABLE AIR OIL VALVE COUPLING 

~* allows selection of the correct air/oil ratio 
while the burner is running. Any ratio once 
selected remains constant from high to low 
flame. For extra-low flame see below. 


ONE LEVER controls both oil and air, 
keeping the ratio constant from maxi- 
mum to minimum firing rate. Easily and 
efficiently operated by unskilled labour. 


RADIAL MOVEMENT allows burner to be 

easily controlled in groups on one furnace 
instantly and accurately by shaft or cable. Manual 
or automatic control. 


6 EXTRA-LOW FLAME SHIELD provides reduced 
* air pressure to give a smaller stable low flame for 
special applications. 


QUICK-RELEASE inner assembly makes nozzle Seog © S, are os ‘ 
cleaning a simple operation. - 7. REGULATING SLEEVE allows adjustment of 
Patent withdrawal latch overcomes sticky fuels oils. flame shape while the burner is in operation. 


ANY FURNACE ATMOSPHERE selected at will and 
maintained throughout firing range with uniformly high 


CO,. Often gives reduced fuel consumption of 10-20% 
when replacing ordinary burners in particular applications. 


Models 


PRN.1 cap 34 imp. gals. /hr. 
PRN.2 cap. 6 imp. gals. hr. 


8 ISOLATOR VALVE shuts off air supply when servicing 
* the burner. An intermediate setting gives reduced air 
pressure for quicker, simpler lighting. 


PRN.3. (available shortly). 
PRN.4 cap. 30. imp. gals./hr. 





Particulars from: 


NU-WAY HEATING PLANTS LTD (Box A351) Droitwich 


and at London, Manchester, Newcastle, Glasgow, Belfast, Dublin, Bristol 





PRINTED BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 


7/114 

















Dec. 19, 1958 THE ENGINEER 


FOR JOBS LIKE 
V4 lof Eé SE. @ @ e@ and many besides 


Widely diversified industries, railways and public under- 
takings employ Smith Cranes. Here are some typical 








applications. 





scnoo. Bibione 
ASmith 21 Grawier Crane lift- 
ing concrete units into position 
during the buiiding of a new 
school. 





A Smith Truck-Crane lifting 
a 68ft. Dorman Long 36° 161" 







y > 2 ~ 
2: i? pa 
THI 
or 5 











GRAB DUTIES 
A Smith 6-ton diesel 
shunting crane unload- SAND AND GRAVEL 


ing railway wagons at A Smith 5-ton diesel loco 
the United Glass Bottle crane feeding a loading 
Co. Litd., St. Helens. hopper. 


PEOPLE WHO YNOERSTAND 
QUALITY |hd EFFICIENCY, USE: 


GRANES 





“> THOMAS SMITH & SONS (RODLEY) LTD*RODLEY: LEEDS 
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Type KN-B to BS2083/1956 
TEFC ENCLOSURE 
1-20 hp* (4-pole) 


*Additional Ratings not 
included in BS 208 3 are 
also available up to 50 


hp. 











With the introduction of the 
new BS2960/1958, squirrel- 
cage motors with Standardised 
Dimensions can now be sup- 
plied with VENTILATED as 
well as TEFC enclosures. 





Metrovick Motors designed 








and built to these specifica- 





tions are known as Types 


KN-C and KN-B respectively. Type KN-C to BS2960/1958 


VENTILATED Enclosure from 
1 to 40 hp (4-pole) 


Wantevemir eniatas 


| ELECTRICAL CO LTD : TRAFFORD PARK - MANCHESTER 17 





An A.E.1. Company 


J/A801 








